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1—Plant Offices 
2-Electrical Shop 
3—Material Storage 
4—Assembly—Testing—Shipping 
5—Machine Shop 
- 6—Weld Shop 
7—Stock Room 
8-Too! Room 
9-Boiler Plant & Research 
10—Grinding Shop 
11—Pattern Shop 


INTERCHANGEABLE 
HYDROSEAL Slurry Pump 


(Sealing water) 


' > #CENTRISEAL Slurry Pump 
beh, (No Sealing water) 
A-S-H plant at Hamburg, Pa., in the re 
Pennsylvania Dutch’’ country, where 
Hydroseal and Centriseal Pumps are 
made by highly-skilled workers 
oo 
HYDROSEAL pu mM ping 


Sand Pump 


Coordination of engineering and manufacture 

is a basic factor of the extraordinary effectiveness with 
which A-S-H pumps solve abrasives-pumping problems. Looking from Assembly, Testing 
WI i call wr and Shipping section into the 

HYDROSEAL en situations ca for variations in design, new 
é : Machining area of Hamburg plant 
Dredge Pump pumps are forthcoming with dispatch, for we concen- 
trate on pumps — only pumps. As to accessories, we 
prefer to gather together the motor, drive and control 


equipment that is best for the particular installation. 
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Write us about your 


pumping problem. Sales, Service & Engineering 
staffs plan installations and keep 


continuous performance records 


THE ALLEN-SHERMAN-HOFF PUMP CO. een oe 
Dept. J—259 E. Lancaster Ave., Wynnewood, Pa. 
Representatives throughout the World 


HYDRO S EA and CENTRISEAL 


SAND, SLURRY & DREDGE PUMPS ~~ 
ff ae sz RUBBER a i a Se 

















“Eucs’ pace production at | 
Nelson Crushed Stone Ltd. 


The limestone quarry and plant of Nelson Crushed Stone Ltd., 
north of Hamilton, Ontario, is one of Canada’s newest and 
most modern operations. This stone plant, with a capacity 
of more than 500 tons per hour, was designed for maximum 


efficiency and flexibility—it can produce virtually any 
size stone. 


Three 22-ton Rear-Dump “Eucs”, loaded by a 22 yd. shovel, 
haul dolomite to a primary crusher about Y% mile from the 
face. Equipped with quarry bodies having flared sides that 
facilitate loading and minimize spillage, these “Eucs” have 
300 h.p. engines and 10 speed transmissions. 


Rear-Dump Euclids are standard off-the-highway hauling 
units in mines and quarries because of their ability to stay 
on the job year after year with low maintenance cost. For 
a production and cost estimate on your operation get in touch 
with your Euclid dealer... there's no cost or obligation. 


EUCLID DIVISION Generat motors CORPORATION, Cleveland 17, Ohio 


Euclid Equipment 


FOR MOVING EARTH OcK DA 
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Cross SECTION 


Vertical Ring Drilling 


never before 
--- A BOOK LIKE THIS! 


New deep hole drilling applications point the 
way to cost-saving underground mining 
methods with Gardner-Denver equipment en- 
gineered for deep hole percussion drilling. 


Horizontal Ring Drilling Boundary Pillar Recovery 


Send for your copy today! 24 pages! No cost or obligation. 


Tae QOvuatir+r LEapdoes i* comPrpeetssec 
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PETROLEUM AnD GEBERAL 


Gardner-Denver Company, Quincy, Illinois 
Export Division: 233 Broadway, New York 7, N. Y., U.S.A. 
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Pacitic 
“SLUSHMASTER’ 
SCRAPERS 


Move More Muck 


at less cost 


U.S.A. and 
Foreign Patents Applied For 


1. Pacific “Slushmasters” are 
standard equipment with 
many leading mining 
companies. 

2. They stand up under the 
toughest service 

3. They help you move more 
muck at less cost 

4. Our very best advertising 
is provided by satisfied 
customers. Write us for 
names of those in your area. 


TEN SIZES 
SIZE WEIGHT 


42” 

48” 

60” 
Let us send you copies of 
New Bulletins No. 253 
and No. 254 which give 
specifications and operating 
features of Pacific 
“Slushmaster” Scrapers; 
also name of representative 
in your area 
Use Pacific Sheave Blocks, 
Sheave Anchors, 
“Round-The-Corner”’ 
Sheave Blocks, Jaw 
Crushers, Bit Knockers and 
Pacific Wearing Parts. 


IA 
ALLOY STEEL 
& METALS CO. 


1848 € 


Mailing Ad 


semi-monthly at Emmett St., Bristol 


Subscription in United States, North, Centra! 
matter Oct. 10, 1951 at the Post Office at 
WORLD, 121 Second St., 


San Francisco 5, Calif 
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Made Easy 


7450 TPD of copper tailings can be a big 
headache without proper disposal facilities. At 
a new Concentrator in Arizona the proven 
Dorr Hydroseparator-Thickener team is taking 
shock loads and variable feed characteristics 
in stride. 

The giant Thickener — 275 ft. in diameter 
dominates the picture. But equally important 
to successful operation is the 30 ft. diameter 


Closeup of 275 ft. dia. Dorr 
Thickener during final stages of 
construction. Part of Hydroseparator 
is visible behind walkway. 


Dorr Hydroseparator. By scalping out oversize 
material ahead of the Thickener, the Hydro- 
separator boosts thickening capacity and cuts 
water losses in the underflow. 

We’d like to tell you more about Dorr- 
Oliver’s ability to provide the correct solution 
to tailings handling problems. Just drop a note 
to Dorr-Oliver Incorporated, Stamford, Conn. 
or in Canada, 26 St. Clair Ave. East, Toronto 5. 


ornR-CouiveR 


‘mw eceagorrFdgoer,rarTteé oO 


WORLD - WIDE RESEARCH 


“ 
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AMSCO’ CRUSHER PARTS 
““give”’ a little to 
TAKE MORE PUNISHMENT 


Amsco crusher parts are made of the toughest steel known — 
manganese steel. Typical of the Amsco line are the mantle and 
bow! liner in this sketch of a Symons® Cone Crusher. Symons is 
@ registered trademark of Nordberg Manufacturing Company. 


Under the violent crushing forces of im- 
pact, abrasion and pressure, the surface 
of Amsco manganese steel crusher parts 
work-hardens to as high as 500 Brinell. 
Yet beneath the working surface, the metal 
remains strong and ductile... able to give 
slightly under crushing forces... develop- 
ing hardness as a new working surface is 
exposed by wear. That's why manganese 


steel crusher parts last so long, enduring 
severe abuse and resisting cracking or 
chipping even when worn thin. 

Amsco makes manganese steel crusher 
parts for most manufacturers of crushing, 
grinding and pulverizing equipment. Buy 
your replacement parts from your crusher 
manufacturer to be sure of getting Amsco 
manganese steel. 


Amsco also produces other alloy steels with maximum wear 
resistance under particular service conditions. 





AMERICAN MANGANESE STEEL DIVISION 


Chicago Heights, Ili, 
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at O’Okiep Copper, too... 
its MARCY MILLS 


| Why. the Marcy principle 
of grinding... 


rapid change of mill content necessary 


for high efficiency 


gives greater output with 
lower KWH per ton 


‘ 
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You Get Your Round in Faster 


...and lower your drilling costs with a 


CLEVELAND Air Leg and Drill Combination 


Cleveland Air Legs and Drills have these important 
essentials — easier handling, higher drilling speed, and 
sturdy dependability — that enable your miners to in- 
crease the footage they can drill per man-shift. 
Here’s why Cleveland Air Legs and Drills are easier 
to handle — Only Cleveland gives you an air leg and 
drill with a built-in 11-position feed control. It elimi- 
nates a third hose and cumbersome “Y”’ connections, 
reducing the weight a miner has to handle. No feed- 
control bleed valve is required either so that the oper- 
ator doesn’t have to bleed off air continuously to 
maintain suitable feeding pressure. And a new, quick- 
opening steel puller makes steel changing easier and 
faster 
Here’s why Cleveland Air Legs and Drilis have higher 
drilling speed — First of all, the Cleveland Air Leg 
uses the Cleveland H-10 drill. If you've had any ex- 
perience with this machine, you know it’s 
one of the fastest-drilling 


CLEVELAND ROCK DRILL DIVISION 


Westinghouse Air Broke Co. 
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sinker drills made today. Then you have the built-in 
feed control that provides 11 feeding positions from 
zero to full-line pressure — with an increase of 9 psi 
at each setting. It lets the operator adjust the feed so 
that the drill is always down on the collar of the shank 
for maximum drilling speed, regardiess of varying 
rock conditions 

Here's why Cleveland Air Legs and Drills stay under- 
ground longer — The Cleveland H10 drill is a proved 
performer, not only in the matter of drilling speed but 
also in upkeep cost. It’s built to take it. And the Cleve- 
land Air Leg holds the drill in line with the hole - 
thus reducing front-end drill wear and practically elim- 
inating rotation strains. Moreover, the new steel puller 
helps to reduce maintenance costs still further. It con- 
sists of only five parts — there’s only one spring and 
one plunger, and it’s lubricated from the inside to 
prevent wear and to wash out dirt. 

Four types available — There are four types of Cleve- 
land Air Legs having conventional or telescopic, 3-ft., 
4-ft., or 5-ft. feeds. Some models will take any 35-lb., 
45-lb., or 55-lb. drill. Write for bulletin RD-30 that de- 
scribes the Cleveland Air Leg in detail—the Air Leg that 


can help you get your rounds in faster for lower costs. 
ao 6s 


12500 BEREA 
CLEVELAND 11, 


{World Mining Section—7} 





Dow Announces 


SEPARAN 261 


a superior flocculant 


SEPARAN 2610 IMPROVES SETTLING RATE. The cylinder on the right 
treated ore pulp containing 15% solids. The cylinder on 
sining the same pulp has been treated with .03 |b. 
) per ton of dry solids. The picture was taken 30 seconds 
of separan 2610 and agitation. 


both laboratory and mill conditions, s—EPARAN* 2610 has 
the following advantages over other flocculants: 

Stepped up settling rate 

Increased overhead clarity 

Improved filtration rate 

Decreased filter cake moisture 

Increased recovery 

And reduced cost 


even as low as 1/10 of a cent per ton 
ot solids 


Prove to yourself the advantages of SEPARAN 2610. Send this 
coupon in today for your trial sample and literature. THE DOW 


CHEMICAL ComPANY, Midland, Michigan. *Trademark 


SEPARAN 2610 IMPROVES FILTRATION RATE. Filter above shows thin 
cake formed by untreated material. Filter below shows thick cake 
collected in the same length of time using separan 2610. This heavy. 
porous cake is much lower in moisture than the untreated material. 


THE DOW CHEMICAL COMPANY 
Dept. TS 788D, Midland, Michigan 


Please send me further information and a trial sample of SEPARAN. 
Name 
Company 


Address 


es ae es 


you can depend on DOW CHEMICALS 
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Saves year in completing road 
to isolated copper mines 


Deep in Northern Rhodesia’s forest 
wilderness, near the Belgian Congo 
border, lies what geologists call the 
most important single copper-produc- 
ing area in the world. From a 40 x 
140 mile belt comes 250,000 to 300,000 
tons of metal annually — 10% of the 
world’s supply. Though mining has 
been done here since 1927, roads are 
still inadequate. To bring in necessary 
supplies, or to carry out the rich 
copper sulphide ores is expensive, 
difficult, and time-consuming. 


Modern machines make 
the difference 


Recently, the Government of North- 
ern Rhodesia moved to change this 
situation. A 95-mile all-weather road 
was planned. Engineers estimated 30 
months would complete the project. 


The contractors, Cramond Earth 
Movers Rhodesia Ltd., told the gov- 
ernment they could better that sched 
ule. In order to do it, they brought 
a fleet of 7 fast-operating, rubber-tired 
LeTourneau-Westinghouse machines 
to the job site at Choma. When photos 


were taken, these units were building 
10 miles of road per month — instead 
of the scheduled 3 to 4 miles. Earth 
moving was 60% ahead of schedule 
Even allowing for lower output during 
the four-month rainy season, con 
tractors and government officials be 
lieve the complete 95-mile route will 
be finished within 18 months 


Handle variety of work, faster 


Two Tournatractors, three 14-yd. and 
two 7-yd. Tournapull-Scrapers have 
been working 72 hours a week, moving 
the 500,000 cu. yds. necessary to the 
job. After making major cuts and 
fills, Tournapulls spread and compact 
a laterite surface, finishing it to with 
in one inch of grade line. Says 
Edward Austin, one of the officials 
of the company; “Accurate control of 
D Tournapulls has, on this job, cut 
grader work to an absolute minimum.” 


Moving subsoil for formation work 
D Tournapulls have averaged a 2400 
ft. load-haul-spread-and-return cycle 
every 6.3 minutes. Each unit has de 
livered 9 loads of approximately 51, 
pay yards each per hour. 


Before start of grading, D Tournapulls cleared away a number of 
ont hills like these. Each hill measured os much os 400 cubic yards. 
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Performance earns repeat orders 


Cramond Earth Movers bought their 
first LeTourneau-Westinghouse ma- 
chine, a second-hand Tournatractor, 
in 1950. Since then, they have pur- 
chased 6 more Tournatractérs and 
Tournapulls. As a fleet, the 7 units 
have worked a total of 43,000 hours. 
Tires shown, each more than 4000 
hours old, are still in usable condition. 
Mr. Austin reports, “Our Tourna 
pull fleet has been increased three 
times, indicating our satisfaction 
Downtime has been very low and 
production high.” 
Drive job-to-job 

Another big advantage of rubber-tired 
units is their ability to drive job-to 
job under their own power. These 
machines have traveled all over Cen 
tral Africa to level marshalling yards 
and industrial sites, and to build 
sports fields and earth dams. Their 
big, low-pressure tires roll over paved 
highways, across country, or over 
railroad tracks without damage to 
surface or tires 


Let us help you 
If you have similiar projects, it would 
pay you to find out how much Le 
Tourneau-Westinghouse machines can 
save YOU in time and money. Call or 
write us for more information. 


Tovrnepull—Trademark Reg. U.S. Pat. Off 
Tournotractor—Trademark TOP-683-H-b 


LeTourneau-Westinghouse 
Company 


PEORIA, ELLINO'TS 
A Subsidiory of Westinghouse Air Broke Company 
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Manufactured in 





EXPLOSION 
CHAMBER 


STATIONARY 
ELECTRODE CARBON 
MONOXIDE 
OUTLET 











REFRACTORIES 





COKE 
CHAMBER 








co, 
POWER SUPPLY 
SUPPLY 











STATIONARY 
ELECTRODE 


ASH CHAMBER 








CAN YOU USE SOMETHING LIKE THIS? 


...for gaseous reactions 


This Lectromelt* Reactor was built for con- 
verting carbon dioxide to carbon monoxide 
continuously, on a pilot basis. The COs is fed 
into the manifold near the bottom; it passes up 
through a column of heated coke where it is 
transformed into CO. This is taken off through 
the upper manifold. 

This reactor offers these advantages over 
previous similar equipment: The ring electrodes 
should last for many months, since they are 
always under an atmosphere of dead gas. Be- 
cause this vessel is gas-tight, it can be used on 
a batch basis for processes requiring pressure. 


using a conducting medium 


Where can you use it? 

Carbonaceous reduction, calcining, chlorin- 
ating of titanium—these are a few of the appli- 
cations suggested for this reactor. You give us 
your ideas. Lectromelt engineers have been 
dealing for years in problems of electrothermic 
reduction. Describe your problem and they'll 
help you solve it. 

Whether you're expanding accepted processes 
or developing something new, we'll be interested 
in talking with you. Outline your thinking to 
Pittsburgh Lectromelt Furnace Corporation, 
324 32nd Street, Pittsburgh 30, Pennsylvania. 


GERMANY: Friedrich Kocks GMBH, Dusseldorf... ENGLAND: Birlec, Ltd., Birmingham 


... FRANCE: Stein et Roubaix, Paris .. . BELGIUM: S. A. Beige Stein et Roubaix, Bressoux-Liege ... SPAIN: 
General Electrica Espanola, Bilbao . . . ITALY: Forni Stein, Genoa. JAPAN: Daido Steel Co., Ltd., Nagoya 





*nta rT. «=. v. 6. PAT. OFF 


WHEN YOU MELT... 


MOORE RAPID 
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100 miles per day 


for general 
clean-up tractor at 
large Eastern quarry 


Thousands of tons of limestone and overburden are 
removed daily from this Eastern pit, one of the largest 
quarries in the country. Recently, to speed clean-up on 
the several hundred acre spread, the quarry owner 
replaced a crawler-tractor with a 186 hp rubber-tired 
electric-control Tournatractor. 


This 19 mph unit proved so successful, it now works 3 
eight-hour shifts daily, 5 days per week. Each day, it 
travels more than 100 miles around the pit to do its 
work — 40 to 45 miles on the day shift, 30 to 35 miles 
on each of the two night shifts. 


All-purpose tool 


Its major assignment on all shifts is to clean up for 
2 shovels, located 1% miles apart, and to maintain 2 
overburden dumps. Traveling job-to-job at speeds to 
19 mph, it usually makes 4 trips per shift to each of the 
shovels and 4 trips to each of the dumps. In addition to 


Instant-shift, constant-mesh transmission enables this highly mobile 
unit te doze in and back away in a hurry, without delay to shovel 
Torque converter eliminates jolting gear changes 


. 


NIGHT SHIFTS 
3 Commercial} stone: 


concrete work sold locally for highway ead 


and dirt, 
f quarry, 


these 16 trips and 16 clean-up periods per shift, the 
versatile unit still finds time to do odd-lot tasks. Five 
or six times a day, it cleans up around the crusher. 
During travel between shovels and dumps, it helps a 
motor grader clean rock spillage from the haul roads. 


Despite its greater speed, men on the job report Tourna- 
tractor has been far less costly to maintain than 
track-type tractors. In 9 months of round-the-clock 
routine, the machine has been shut down only 3 times 
for minor repairs, not at all for major repairs. Its 
mechanical efficiency has been better than 95%. 


“Tournatractor has done a good job — especially on 
shovel clean-up,” says the assistant quarry superin- 
tendent. “Its mobility is very satisfactory.” 


“I like the rubber tires,” adds the Tournatractor opera- 
tor. “They get you to a job faster, and help you do the 
work faster. The fine seat makes work a lot easier, too.” 


If your work involves abrasive materials, or jobs scattered 
around a large area, it will pay you to investigate 
Tournatractor. Ask for a demonstration! 


Tow Tred 
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LeTourneau-Westinghouse 
Company 


PEORIA, ILLINOTUS 
A Subsidiary of Westinghouse Air Brake Company 
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Let These DECO Engineers 
Help You... 




















Have you or your engineers consulted us? 


These DECO Engineers with their many years of field, 
operating, design and laboratory experience can help 
you INCREASE PROFITS and LOWER COSTS. 


LONG EXPERIENCE 


There is no substitute for long and varied experience. Our engineers are here to 
help you. Use their ability by submitting your problems to us. This consulting 
service is at no cost to you. 


ORE TESTING 


Send us a small sample by parcel post (10 to 15 pounds is usually sufficient). We 
will make a preliminary examination at no charge and give you a report on these 
preliminary findings. These reports supply facts for your future plans. DECO 
recommendations are accurate, unbiased and thorough. They are based on sound 
engineering and economic principles and will greatly accelerate the success of 
your project. 


FLOW SHEETS 


DECO Engineers will help you work out the flowsheet which will give you an 
that is simple, efficient and most profitable. Many typical flowsheets 
are at your disposal and may apply to your specific problem. 


Your plant can best be designed by men who have been in that business for 
many years. After our many years of mill design and operation we have avail- 
able for your use, typical mill designs and mill construction and operating costs. 
Machine templates will aid you in your layout work. Please write to us about 
your contemplated plans. 





‘\ 
Clifford F. Page 


Complete batch and pilot plant testing facilities are available. 
” The firm that makes tts friends happler, healthier and wealthier” 
DENVER EQUIPMENT COMPANY 


+ 14400 17th Street - 










S 
> 
Py Denver 17, Colorado 


ST ee 





Denver + New York « Chicege « El Pose * Salt Lake City + Terente « Vancouver + Mexico, D.F. + London « Johannesburg 
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INTERNATIONAL TD-24 
CRAWLER strips 6 to 12 feet 
of overburden to reach the 
vein. Next step is loosening 
rock of vein with giant hy- 
draulic ripper mounted on 
161 hp. TD-24. 


“They Take a Beating 


But They’re Always Back for More” 
“INTERNATIONAL Crawlers Out-Perform, Outlast Other 


Crawlers in Our Pit,” says Texas Iron Ore Miner 


Any iron ore mining work is rough on a crawler tractor, 
but for pure punishment few can match the L. B. 
Haberle operation in Jacksonville, Texas. 

On a 55-acre site on the outskirts of this east Texas 
town, Haberle is stripping 6 to 12 feet of highly abrasive 
overburden to reach an 18-inch vein of iron ore used 
by nearby ready-mix cement plants. 

When Haberle’s INTERNATIONAL TD-24 completes 
stripping work, it pulls an hydraulic ripper along the 
length of the vein. After rock has been loosened, it is 
loaded out by his INTERNATIONAL DROTT TD-9 Rock 
Fork bucket. 

Haberle has standardized on INTERNATIONAL crawlers 
for all the heavy work. As he says, ‘‘My INTERNATIONAL 
crawlers get the work done faster, with less cost. 

‘‘Since I’ve had INTERNATIONAL on the job, the 
production has had a substantial increase with 
no downtime on these crawlers. The sand used to 
chew up tracks and rollers on another tractor we 
had in a matter of weeks. But the INTERNATIONAL 
crawlers keep right on going without any signs 
of wear. 

‘“‘Lots of power and speed, too. I’ve had all 
makes of crawlers on my work but it’s INTER- 
NATIONAL from now on.”’ 

Whatever the job, big or small, a complete line of 
INTERNATIONAL machines with matched equipment lets 
you select the single machine or entire spread exactly 
suited to your requirements. Here’s the lineup: 


Eight rugged crawlers from 33 to 200 horsepower 


Twenty-six hydraulic and cable-controlled bull- 
dozers and Bullgraders 
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Four tractor-drawn scrapers from 10 to 27 cu. yds. 
heaped capacity 
Two high-speed earthmovers 
Four INTERNATIONAL DROTT Skid-Shovels from 
%, to 3% cv. yds. 
Your INTERNATIONAL Industrial Power Distributor will 
show you how any of these machines can help increase 
production on your job. Call him today. 
INTERNATIONAL HARVESTER COMPANY, CHICAGO 1, ILLINOIS 


ORE IS LOADED out b ONAL DROTT TD-9 Rock 
Fork bucket. TD-9 picks up ore, shakes out sand, dumps ore into 
luggers where it is broken up before it is hauled to the crusher. 


(mTeematioma 
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P ee: WATER HOSE 
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“ore-dressing ideas you can use” 
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Now Available 


Mineral Dressing Notes No. 2] 
Froth Flotation 


One glance at the Table of Contents tells why 
this comprehensive, 24-page, current basic sum- 
mary of froth flotation should be among your 
everyday reference texts. The extensive bibli- 
ography of literature references is in itself in- 
valuable since it lists principal flotation patents 


as well as technical articles. 


Copies of Mineral Dressing Notes #21 were 
sent to all those on our technical mailing list. 
But mailing lists are difficult to keep accurate 
and ¢ omplete. So, if you have not received your 
copy, May we suggest that you drop us a note 


requesting one or use the handy coupon below. 


AMERICAN CYANAMID COMPANY 
Mineral Dressing Department 
30 Rockefeller Plaza, New York 20 


COMPANY 


ADDRESS. 





AMERICAN d comeany @&@ 


MINERAL DRESSING DEPARTMENT 
30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 
Cable Address — Limenitro, New York 
NORTH AMERICAN CYANAMID LIMITED CYANAMID PRODUCTS, LTD., Bush House, E. P. CADWELL, Casilla 12983, 
Royal Bonk Bidg., Toronto 1, Ontario, Conade Aldwych, London W. C. 2, England Correo 11, Santiago, Chile 
CYANAMID DE MEXICO, S. A., SOUTH AFRICAN CYANAMID (PTY.) LTD., G. B. O'MALLEY, MALCOLM GLEN, 
Aportoc 26012, Mexico 12, D. F., Mexico P. O. Box 7552, Johannesburg, Union of South Africo 377 Little Collins St., Melbourne C.1, 


\ 





Here's a close-up of efficiency 
at O’Okiep Copper 


TRAYLOR 22’ TRAYLOR 10‘ x 20° 
CASTING WHEEL COPPER CONVERTER 


PRIMARY 
GYRATORY CRUSHERS 


Both machines operating for 17 years 


ROTARY KILNS 

O’Okiep has been operating this Traylor machinery since 1938. COOLERS. SLAKERS 
Because of the efficient, dependable performance of their first Traylor 
converter, a second unit was installed 9 years later to expand pro- 
duction. In addition to the casting wheel and 2 converters, Traylor 
ladies and tilting devices are also used in the O’Okiep smelter. 

Traylor has supplied many other leading copper and nickel 
producers with converters of the Pierce-Smith type in sizes up to 13’ i 
diameter by 35’ length. Traylor casting machines are supplied in 2 
types . straight line or circular. Sizes up to 40’ have been built. 
Like all Traylor machinery, both converters and casting wheels are 


” . . . . p JAW CRUSHERS 
“Traylor-made” for their job, thus assuring peak operating efficiency 
and economy. 


SECONDARY 
GYRATORY CRUSHERS 


APRON ANDO 


GRIZZLEY FEEDERS 
TRAYLOR ENGINEERING & MFG. CO. 
743 Mill St., Allentown, Pa. SEND FOR BULLETINS 
Consdion Mirs.: Consdion Viel iw. M LP.0. just mention the Traylor 


Equipment that interests you 


SALES OFFICES . NEW YORK 


CHICAGO . SAN FRANCISCO 
18 
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230 HP 


( DRAWBAR) 


56,200 
LS. 


.-» Caterpillar 


Leadership in Action ! 


nenennaiipenentl 


FIRST TRACK-TYPE TRACTOR WITH TURBOCHARGER! 

The 09's new Turbocharger is driven by the engine exhoust, utilizing 
energy which would otherwise be lost. In addition, it packs air into 
the engine according to engine load, not speed. This means more 
working horsepower — greater performance. 


CHOICE OF TORQUE CONVERTER OR DIRECT DRIVE! 

Two types of drives are available, the exclusive Caterpillar oil clutch 
with six-speed (forward and reverse) transmission or a three-stage 
torque converter with 5:1 torque ratio. The transmission used with the 
torque converter has three speeds forward; two reverse. This option 
enables you to match the drive you want to your job requirements. 


COMPLETELY NEW 286-HP ENGINE! 

In addition to the Turbocharger, the powerful new D9 Engine fea- 
tures a 6's" bore and 8” stroke and runs ot 1200 r.p.m. Long life 
and dependability are promoted by stationary oil jet piston cooling; 
short, rigid valve push rods give smooth, accurate valve action; 
"Hi-Electro” hardened gear at the rear of the crankshaft drives 
timing gears ond accessories; and many other advanced features 


WIDE RANGE OF OPERATING SPEEDS! 

TORQUE CONVERTER: 
3 speeds forward, 0 to 4.1 m.p.h., 0 to 5.7 m.p.h., 0 to 7.8 mph 
2 speeds reverse, 0 to 4.1 m.p.h., 0 to 7.8 m.p.h 

DIRECT DRIVE: 


6 speeds forward, 1.6, 2.1, 2.9, 3.9, 5.0, 6.8 mph. 
6 speeds reverse, same. 


CONSTANT-POWER DRIVE FOR REAR-MOUNTED EQUIPMENT! 
You alwoys hove power for cable controls, direct from the engine's 
rear power toke-off. This makes cable control operation completely 
independent of flywheel clutch or torque converter ond gives you 
a big boost in operating efficiency. 





The D9... 


proven in the field for a year! 


Though new, the D9 is already a veteran. After ex- 
haustive proving-ground tests, several D9s have been 
tested for over 19,128 hours on the toughest jobs in 
legging, construction, mining and quarry work. These 
jobs tested every square inch of this mighty new 
machine. The word from the field: “By far the best 
big tractor ever made.” 


Rugged — 
and easy to service! 


From its one-piece welded steering clutch case-frame 
assembly, to its track shoes hardened by the “Water 
Quench” process, the D9 is the toughest crawler built. 
And it’s designed for easy servicing. Oil clutch, torque 
converter, transmission case and steering clutches can 
each be removed individually without disturbing other 
components. Hydraulic track adjusters are among the 


many other features for fast, easy adjustment and 
service work. 


Brief specifications 


Length: 17° 10%" 

Width: 9 11%” 

Height: 8’ 9” 

Gauge: 90” 

Weight: 54,000 ib. approx., dry 
56,200 Ib. approx., operating 





MAIL TODAY! 
CATERPILLAR TRACTOR CO., Peoria, Illinois, U. S. A. 
I'd like more information on the D9 


Nome 
Compeny 
Address 


City 


Easy to operate! 

— The independent “live-shaft’ drive for cable con- 
trols makes operation smoother, easier. 

— Hydraulic boosters provide both power steering and 
power braking. 

— Adjustable seat, all-around visibility, easy access to 
all controls make operator's job simpler. 

— Important new 7-roller track frame improves sta- 
bility, flotation and ride. 

— New starting engine has electric starting system and 
simple single-lever control for easy operation from 
the seat and insures fast starts in all weather. 


Equipment 


New CAT*-built ‘Dozers for the D9: the. No. 9S Bull- 
dozer, modified straight blade; the No. 9A Bulldozer, 
angling blade. 


New Cat-built Cable Controls: the No. 29 rear-mounted, 
double drum; the No. 30 front-mounted, single drum. 


Caterpillar Tractor Co., Peoria, Illinois, U. S. A. 


CATERPILLAR’ 


“Both Cat and Caterpeliar are regrstered traces a+: 





ritelaletelas 


CALOL VISTAC OIL 14X is the only lubricant tried 
that stays on pistons and other air-tool parts in 
spite of extreme temperature changes at the Victor- 
ville Lime Rock Co.'s quarry at Victorville, Calif. 
Temperatures range from 0°F. to 120°F. in this des- 
ert area, often change as much as 75° from early 
morning to afternoon. Oils previously used failed 
to stay in place except in a narrow range of ten- 
perature. Calol Vistac Oil 14X prevents excessive 
wear, sticks on bearing surfaces and helps keep them 
clean although tools constantly work in heavy abra-— 
sive dust around drills above. 


REMARES: Quarry is in natural deposit of excep- 
tionally pure calcitic limestone. Rock is ground to 
fine calcium carbonate, uscd for paint fillers and 
extenders, and for many other applications. 

FREE CATALOG: "How to Save Money 

on Equipment Operation” will be 

sent on request to Standard Oil 

Company of California, 225 Bush 

Street, San Francisco. 


FOR MORE INFORMATION about this 
or other petroleum products of any 
kind, or the name of your distrib- 
utor, write or call any of the 
companies listed below. 


STANDARD Ol COMPANY OF CALIFORNIA THE CALIFORNIA COMPANY 
225 Bush Street + San Francisco 20, Californic P.O. Box 780 + Denver |, Colorado P.O. Bex 862 





CASE HISTORY 











How CALOL Vistac Oil cuts cost 
in air-tool equipment 


Atomizes quickly and completely—car- 
ries evenly over all parts. Does not fog 
excessively and has no unpleasant odor. 


Additives help form tenacious oily, 
pressure-resistant film in wet or dry 
conditions—cuts wear and power loss 
Small quantity lubricates efficiently. 


Resists high temperatures and oxidation 
Stays fluid at low temperatures. 





STANDARD Ol COMPANY OF TEXAS 


+ Ef Paseo, Texas 
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Berter BLASTING can cut costs and increase produc- 


tion per man hour substantially. A few cost-cutting - A i LAS 


ideas are shown here. Your ATLas Representative 


knows many more, and can recommend those that (ATLAS EXPLOSIVES 
qaetleg : 
Atte ,* 
=a 


specifically apply to your particular job. Check your , “Everything for Blasting” 


ATLAS POWDER COMPANY, 
may improve your profits considerably. And be sure WILMINGTON 99, DELAWARE 


to get “Better Blasting’ — Atlas’ periodical bulletin of 


present blasting methods with him. His suggestions 


Offices in Principal Cities 


latest methods and equipment. Put your name on our SAN FRANCISCO PORTLAND 
mailing list today. SPOKANE SEATTLE 
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The 1250-B shown here is loading 
overburden into a portable screen- 
es i ing plant near Hibbing, Minnesota. 


e 
~ 


On the Mesabi, stripping problems are 
big and ideas for solving them must 


measure up. The Bucyrus-Erie 1250-B 
walking dragline is the kind of answer 
to these problems that strip mine oper- 


ators everywhere like. It offers really big 
output, along with dependability and 


> . economical operation. 
Ol | p | eas With its exclusive Bucyrus-Erie walk- 
#8 8 ing mechanism, the 1250-B also saves 
RRR ot 


moving-up time, is easy to maneuver in- 
to, position. Control is sure and fast- 
acting. From boom-point to walking 


shoes, there’s simplicity of design that 
BUCYRUS ndabl a 
ER 


means steady, dependable operation with 


IE minimum service and maintenance. 
The men who deal in big ideas have 


South Milwaukee, Wisconsin made Bucyrus-Erie their first choice in 
walking draglines. 9154 
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cau ox § TANDAR 


A ten-foot diameter Standard kiln is pictured above, ready to be shipped to its 
Louisiana destination. Lower photo shows kiln shell mounted on flat cars. Another car 
carries the enclosing furnace, trunnions and running gear. 


Although by no means the largest kiln to be completed by Standard, it is a good example 
of our ability to design and build rotary processing equipment of any size— 


LARGE or SMALL. 


In this, our 50th Anniversary Year, we take pride in the fact that for precision 
engineering and fabrication of heavy duty machinery, the call is so often for Standard. 


| i WRITE FOR COMPLETE DESCRIPTIVE LITERATURE 
STANDARD 





Rotary 
KILNS 


COOLERS 
CALCINERS 
DRYERS 
ANY size 
ANYwhere 


STANDARD STEEL CORPORATION 


5031 Boyle Avenue, Los Angeles 58 * 15 Park Row, New York 31 
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“T5X...doing a good job here” 


CarlF. Allebrand,contractor for WesternNon-Metallics _ for five years or a total of 12,500 hours before it needed 


Co. at Ogilby, California, writes — an overhaul. Believe me, we're completely satisfied with 


“TSX motor oil is doing a good job here... keeping our Union's T5X motor oil” 
Universal shovel operating in this mica-talc quarry where 
dust conditions are quite extreme and temperatures of 
135° and more are not uncommon. 


Mining operators all over the west agree that TSX is a 

great oil for gas and diesel engines when conditions are 
rugged and the going is rough. 
This same fine oil, which we use in all our equipment If your present motor oil isn't delivering the kind of 
from pickup trucks on up, has also given excellent service service Mr. Allebrand is getting from TSX, we suggest 
in our GMC stationary diesel which drives the 75-KW that you call your nearby Union Oil representative and 
generator powering our crusher plant. We ran this engine place an order for TSX this very day. 


y we 


. 


UNION OIL COMPANY 


. 
LuBe ; OF CALIFORNIA 


LINE 


Los Angeles: Union Oil Bldg. * New York: 45 Rockefeller Plaza * Chicago: 1612 Bonkers Bldg. * New Orleans 


644 National Bank of Commerce Bidg. * Atlanta: 40] Atlanta Notional Bidg. * Kansas City, Mo.: 612 W. 47th S’ 
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Same equipment—different jobs 


Should you change wire 


Lind 


ider normal conditions there is one best size and 
type of Red-Strand rope for every wire rope using 
Chis is the one you use day in and day out 
on your routine work. 


macnine 


But what about other conditions, the tough job, 
the unusual job? Suppose abrasion becomes a bigger 
factor, or unusual strength is needed, or more flexi- 
bility? Is a change of rope type in order? 

Take a power shovel, for example. Moving dirt, 
sand, gravel, ore, it works fast handling smooth 
loads. If it is on a long job of clearing large rock, 
however, it will move slower and receive heavy jars 
and shocks. A different Red-Strand wire rope con- 


LESCHEN, 


HERCULES Red-Strand® 


WIRE ROPE 


rope constructions? 


struction will probably absorb shocks better and 
last much longer than ordinary types. 


Take your equipment for another example. 
Whatever your business and however you use wire 
rope—if unusual conditions arise call in your 
Leschen technical man. Leschen makes all types, 
knows the special advantages and qualities of every 
one, and can help you choose the rope that will do 
your job best—on shovels or any type of equipment. 
Leschen’s Hercules Red-Strand wire rope is working 
profitably in every industry. 


Your Leschen man can easily be reached through 
your nearby Leschen distributor. See him soon. 


Depend on Leschen’s higher-than-rated 
quality for longer-than-expected service 


LESCHEN WIRE ROPE DIVISION 
H. K. PORTER COMPANY, INC. 


St. Lovis 12, Missouri 
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Drifts ANd CroSSCutts mms 


Yearbook Authors 


Right down to the final printing, material was be- 
ing rushed to San Francisco from all parts of the 
world. When the Union of South Africa and South 
West Africa production statistics for 1954 were 
finally compiled, Mintnc Wortvp had a correspond- 
ent waiting. The figures were immediately air mailed, 
but unfortunately the diamond figures were not 
ready. Space was left in the Mineral Production 
Tables and at the last moment they were inserted. 
Another African report interrupted an engineer's 
safari long enough for him to write his report from 
the bush. Most of the African section was actually 
written in Europe with last minute details coming by 
cable from engineers and geologists in the field. 

Greatest thanks go to the geologist who found a 
typewriter with Roman characters, undoubtedly the 
only one in the whole country. Unfortunately it 
jammed. Hair oil failed to smooth its creaking joints 
and he was forced to spend most of the night typing 
with one hand while moving the carriage for each let- 
ter with the other hand. 

Don't you think that the Yearbook contains more 
information about who did what in the mining world 
last year than you will find in any other book? 

Tell us what you think so we can pass the word 
on to the engineers and geologists who supplied the 
information. 


Will Miners Lose Another Right? 


Under Public Law 585 the mining industry gave 
up all rights to leasable minerals which include coal, 
phosphate, sodium, sulphur, potassium, potash, oil, 
and oil shale. 

Word from Washington is to the effect that plans 
are being drawn, and concurred with by some within 
the mining industry, for legislation to deprive the 
miner of his surface claimant rights before patent. 

Don’t be surprised at what may be proposed next. 


Oriental Survey 


George O. Argall, Jr. editor of Mintnc Wor p is 
now in the Philippine Islands on the first part of an 
extended mine examination trip to the Orient. Watch 
for his reports in future issues. 

The Philippine section of the trip is being made 
with the cooperation of the Philippine Gold Pro- 
ducers Association, Inc.; the Philippine Iron Mines, 
Inc.; The Philippine Base Metal Producers Associa- 
tion; Philippine Iron Mines; A. Soriano y Cia; Atlas 
Consolidated Mining and Development Corporation; 
as well as all other Philippine mining companies. 

While the Philippines have long been known as a 
major gold producer, few in the mining world realize 
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that today the Philippines are in the midst of a “base 
metal boom.” Also, that a new mercury district is 
being developed and that uranium exploration and 
development at one property is looking very favor- 
able. 

There will be much to see and report on for read- 
ers as the five largest mines produce from 1,000 to 
4,000 tons of ore (copper, gold, chromite) per day. 
These ores are treated by a number of metallurgical 
processes including flotation, cyanidation, and heavy 
media separation. 


Cover Speaks Again 


One of the important reasons Mininc Worip 
grew so rapidly in its early days and why those early 
editions are still so widely remembered was the front 
cover, Yes, it was the most effective mining cover at 
that time and each month brought a new picture of 
what was going on in the mining industry. One 
month it was a Montana chrome mine, the next a 
California gold dredge, and yet another month a 
Montana copper smelter. Most importantly, the read- 
ers liked the cover and it is not unusual today to talk 
with an old timer and hear him say that the special 
article about the new way of cutting mining costs was 
in the issue that had the picture of the Bunker Hill 
smelter. He didn't remember the month but he knew 
it was Mintnc Wor-p and what the issue looked like. 

In 1946 the Arizona Mining Journal was combined 
with Mintnc Worwip with the First Consolidated 
Issue in May. The Mining Journal regularly carried 
advertising on its front cover so the August 1946 is- 
sue was the last to carry the photograph. 

Since then Mrninc Wortp has grown in size, in 
circulation, and, most importantly, in stature within 
all segments of the mineral industry. Its policy re- 
mains unchanged to better serve the interests of the 
readers. 

One way to be of greater service is to call the 
reader's attention to two or three of the most out- 
standing editorial features of the month. This meant 
re-covering for the good of the reader. In other words 
there won't be any more ads on the front cover, Giv- 
ing up the advertising space has been a sacrifice to 
both Mixinc Worvp and the Eimco Corporation, but 
both know that it is a sound move and a service to 
the reader. Happily for all, Eimco ads will be carried 
inside. The cover space will be given to the editors 
to tell what's inside the cover. The editors guarantee 
that the cover won't follow any set pattern. There 
will be photographs, drawings, maps, and maybe just 
headline type. This will permit each cover to be 
adapted to the best features of the particular month. 

There's an old saying that you can’t judge a tech- 
nical magazine by its cover. Maybe so, but a cover 
can give some idea of what’s inside and at least in- 
vite you to look. Hope you will like it, 





| VACSEAL PUMP 


Fee | Sa 
Latest addition to the 
Famous VACSEAL Family 


The 1'2 VACSEAL pump embodies all 
the fine features of the larger VACSEALS, 
plus replaceable molded rubber liners — 
tailor-made of the right type rubber to 
handle your specific material, even under 
adverse conditions of temperature, abra- 
sion and or corrosion. 

CONSTRUCTION — Rugged — Compact. 


SPLIT CASING and split liner simplify re- 

placement and provide low-cost mainte- 

nance. The rubber liner is non-collapsible, 

a feature that eliminates flutter and in- PERFORMANCE 
creases liner life. HEADS - - ~-_ to 80’ 
GLAND operates dry without sealing CAPACITY - to 150 GPM 


water. SLURRIES - to 70% solids 
ACID PROOFING — furnished at no extra Galigher engineers are at 

; correspondence or person 
cost. your problem to men 


Leaders in Experience & Service 


rue GALIGHER co. 


CONSULTATION + ORE TESTING 
PLANT DESIGN + GEOLOGIC INVESTIGATION | 


HOME OFFICE: P. O. Box 209 ° Salt Lake City 10, Utah 
EASTERN OFFICE: 921 Bergen Ave. (Room 721) @ Jersey City 6, N. J. 
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a Capitol Concentrates 


Office of Mineral Mobilization Plans 
Questioned at House Interior Hearing 


The mining subcommittee of the House Interior 
and Insular Affairs Committee recently held a hear- 
ing to determine, if possible, the functions of and 
reasons for setting up the new Office of Minerals 
Mobilization within the Interior Department. Ac- 
tually, the subcommittee learned very little except 
that the OMM will have 37 employes under Spencer 
Shannon, formerly of the National Security Re 
sources Board (defunct), and that Assistant Secretary 
Felix Wormser would supervise it. 

According to reports, Representative Engle of 
California remarked that this is just another shell 
placed on the table without a pea under it. 

The subcommittee labored hard and long, ques- 
tioning the government witnesses from OMM and 
the Office of Defense Mobilization, to find out just 
what OMM is supposd to do that ODM has not done 
with just a handful of employes and how long it 
would take to do whatever it is supposed to do. On 
the one hand, ODM witnesses testified that it has 
the stockpile program in good shape; and on the 
other hand, Secretary Wormser, in a vague sort of 
way, testified that when plans and programming 
were completed, OMM expected to review each 
mineral separately from the standpoint of national 
security, stockpiling and the national economy. Per 
sistent questioning as to the line of authority elicited 
the statement that where national defense is involved 
ODM Director Flemming would have the final de- 
cision, and in matters concerning the national econ- 
omy Secretary of the Interior McKay would have the 
final say, both, of course, subject to review by the 
President. The point that the two areas frequently 
overlap, and are sometimes in conflict was never re- 
solved 

The principal reason given by Secretary Wormser 
for the new agency and putting it into the Interior 
Department was that then OMM could snuggle up 
to the U. S. Bureau of Mines and the United States 
Geological Survey and ask their advice. As the Of- 
fice of Defense Mobilization has every agency of the 
government at its beck and call, this reason seemed 
a little thin 

Actually, it seems as though 37 people were about 
to re-do what six or eight did before, unless experi- 
ence with OMM proves otherwise, and in the long 
run ODM has to make the decisions anyway. As to 
the time element, which the committee never found 
out about, the reviews will have to go on foreve1 
or the agency will work itself out of business, which 
is unthinkable. Agencies never die, though they often 
are merged. 
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e Silver Act Is Under Fire 


Senator ‘Vheodore Green of Rhode Island, together 
with Senators Bush, Douglas, Kennedy, Pastore, Pur- 
tell and Saltonstall, has introduced a bill (S. 1427 
to repeal the Silver Purchase Act. The bill follows 
the pattern of the one which has been introduced 
year after year by Representative Celler of New 
York. It is, however, the first major assault on silver 
for some vears in the Senate. The success of this 
attack would render still more difficult the position 
of those lead-zine miners who depend on silver con 
tent in their ores. 

Senator Green maintains that “the record clearly 
indicates that the problems of the lead-zinc miners 
must be solved by other methods than the present 
silver-purchase laws.” Unfortunately, the good Sen 
ator failed to come up with a plan. He also remarked 
that he hopes Congress will deliver his silver-using 
constituents “from the grip of these selfish inter 
ests . . .”, evidently meaning the mining industry. 
The price of 88.5 cents, according to Senator Gree 
is much too high. “No other commodity has been so 
rigidly controlled,” he remarked in a Senate speech 


e What Price Level Is Needed? 


The hearings of the House Interior and Insular 
Affairs subcommittee, investigating the functions of 
the Office of Mineral Mobilization, brought out the 
point that a study might be made of the feasibility 
of subsidies for maintaining a healthy domestic min- 
ing industry. As has been pointed out many times, 
if the Administration will not accept the idea of 
increased tariffs or import quotas, and the long-term 
stockpile purchase idea as a mechanism to support 
prices has definite limitations both as to quantity and 
the price-support point the answer is either sub- 
sidies or, in many cases, no industry. 

The fluorspar producers are in this fix right now. 
In Illinois, the miners and their families are on re 
lief, county funds are exhausted, and there is not 
even enough money to pay the freight on allotments 
of government surplus foods. Senator Dirksen, to- 
gether with other Senators, has introduced a bill to 
fix import quotas on fluorspar, but it probably will 
receive rough treatment from the White House. 

One statement made at the hearing by a repre 
sentative of the Secretary of the Interior was really 
arresting. He said that to his knowledge no agency 
as yet has determined for each mineral the economi 
level at which support prices would preserve a 
healthy mining industry. The implication was that 
the new Office of Minerals Mobilization, recently 
created within the Interior Department, would make 
such studies. Certainly it is high time some agency 
did this. 





NEW TURBODIESEL 


Cummins new NRT-6 Turbodiesel delivers 
300 horsepower. One of three new Turbodiesels 
by Cummins. The others are 250 h.p. (model 
NT-6) and 600 h.p. (model VT-12). 
Cummins Arizona Diesel, Inc. Watson & Meehan 


Phoenix 1350 No. 22nd Ave Son Frar 1960 Folsom 1 Market 1-8930 


4-3096 


Redding 1127 Parky Ave. 2840 


Fresnc 


Cummins Intermountain Diesel Sales Company 


alt Loke Ci 1030 Gale 5823 , ‘ ; 
oa Soke Cty we St ae Cummins Diesel Sales Corporation 


- 


bbing Hwy. 169 W., Box 159 3-7558 
Duluth W. First St Randolph 7-685] 


ree 
mo 2-5933 ron M toir 23 River Av . OF. 
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BY CUMMINS 


ups your production 


and lowers your costs! 


Cummins 300 h.p. turbocharged NRT-6 pulls full loads faster, permits higher 
speeds on grades, cuts cycle time, because it produces greater horsepower 
without increase in engine size or displacement. 

Turbocharging— which harnesses exhaust gases normally wasted — produces 
this extra horsepower by achieving a more perfect air-fuel mixture in the 
combustion chamber. There is no parasitic load as in supercharged engines. 
This means drastically reduced fuel costs . . . fewer internal stresses . . . 
longer engine life. 

In addition, Cummins exclusive PT fuel system is simple and trouble-free 

. makes fuel system maintenance costs negligible. It is so easy to under- 
stand and work with that no specialists are needed. And all Cummins 
Diesels run on inexpensive No. 2 diesel fuel or furnace oil. 

For further information, see the Cummins distributor in your area, 
or send us this coupon today. 


Cummins Engine Company, Inc 
Columbus, Indiana 


Please send me detailed information on Cummins 
new NRT Turbodiesel. 


Name 





Cummins Engine Company, Inc. S 
Columbus, Indiana Company 


Address 


Leader in rugged, lightweight, 
high-speed diesels (60-600 h.p.) 


City si Zone State 
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First Report: O’okiep Copper 


How aggressive management at this South African copper center 


Makes new methods pay off in building an integrated operation 


The Ookiep Copper Company, 
Ltd. is controlled and managed by 
the Newmont Mining Corporation. 
It is one of the world’s lowest cost 
per pound copper producers de- 
spite the fact that all mining is un- 
derground. The efficiency of the 
operation is noteworthy, and is in- 
dicated by the operating returns 
for the fiscal year ended June 30, 
1954 when metal sales were $12,- 
369,701 and net profits were $6,- 
575,601 

O'okiep is truly one of the world’s 
great mining operations. MINING 
Wor.p is honored to present this 
special report written by _ the 
O' okie p staff Ed 

The O’okie p Company s 
property is situated in the northwest 
corner of the Cane Proving of th 
Union of South Africa at latitude 
29°40’ south and lengitude 18° east. 
Che principal operating centers are at 
the villages of Nababes p and Ookiep 
with administrative offices being lo 
cated at Nababeep 

Elevation is 3,100 feet above sea 
level with a relief of some 1.000 to 
1,500 feet giving an attractive, rolling 
koppie-studded topography. The cli- 
mate is on the te mperate side 


Copper 


of sub 
tropical and generally is very pleasant. 
Yearly average maximum and mini 
mum temperatures are 85° and 50° F. 

The villages of Nababee p and 
Ookiep are accessible from Cape 
Town by some 360 miles of good, all 
weather road, or by rail to Bitterfon 
tein and thence further by bus 123 
miles. The company operates a jetty, 
it Port Nolloth, some 85 miles by road 
from O’okiep, over which it handles a 
portion of its own, and of the general 
public’s goods. 

The presence ot coppet was re- 
ported in Cape Town during early 
colonial days. Governor Simon van der 
Stel outfitted and led an expedition to 
the site of the present mines in 1686 
Although the surface showings were 
investigated at this early date, no ac- 
tual mining was started until about 
1850 when Phillips and King initiated 
mining operations at Springbokfontein 

now Springbok. Their first shipment 
of copper-bearing material was made 
in 1852 which event is now taken as 
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marking the commencement of copper 
production in the district 

The Cape Copper Mining Company 
was organized in 1863 and carried on 
operations until 1888 on the property 
which now forms the principal O'okiep 
holdings. This company was suc- 
ceeded in 1888 by the Cape Copper 
Company Limited 

Five years after the Cape Copper 
Company went into receivership its 
South African properties were op- 
tioned in 1927 to the South African 
Copper Company Limited, a United 
States group which reopened 
the old mines and carried 
paign of underground and su 
ploration. The O’okiep Cop, 
pany Limited was incorp 
25th May, 1937, and acquired by 
chase, all of the assets and 
of the South African ( 
pany ° 

Another greup of 11 mines 
prospects about six miles northeast of 
the village of O’okie p Was operate dt y 
the Namaqua Copper Company until 
1929. In 1939, leases covering this 
ground were purchased by the O’okiep 
Copper Company Limited 

O’okiep started installing new plant 
at Nababeep and rehabilitating th 
Nababeep South mine in 1937. Milling 
operations were started in early 1940 
with smelter production following in 
August of the same year. A mining 
milling, and power plant was com 
ple ted at O'okiep and the East O’okiep 
mine came into production in April 


ppel 


J. M. MacLEOD 


General Manager 


1945. A mining plant was completed 
at Wheal Julia and this mine came into 
production during the latter half of 
1951. 

After the milling of over 11,000,000 
tons of ore current reserves are suffci- 
ent to sustain present rate of produc- 
tion for a further 20 years. This happy 
situation is due to the company hav 
ing maintained a firm policy of vigor 
ous search for ore. 

Fungsten occurrences on compan) 
property have been explo ted, from 
time to time, during the war years in 
the interests of the war effort and at 
other times when deemed econom 
cally advisable. Under a long-term 

ntract for the sale of cencentrates 
hey are being worked now at a mill 
ng rate of 200 tons per day. 

Iwo major townsites at Nababeep, 

i O’okiep, and a smaller one at 
Wheal Julia, are maintained where 
rent-free housing is provided for all 
married European employees and 
where accommodation is available for 
single European employees for some 
£ 14.14.0. per month 

Iwo large and commodious Recrea 
tion Clubs are maintained at Naba 
beep and O’okiep, and a smaller one 
at Wheal Julia, for the use of com 
pany employees. There are swimming 
baths at the first two 
also available for tennis, golf, rugby 


Facilities are 


and other outdoor sports. The com- 
pany operates a large and fully equip- 
ped hospital for the care of injured 
and sick employees and their families. 





J. H. VOSE, JR. 
Assistant Manager 





SURFACE MAPPING and geologic de- 
tailed studies led to discovery of non- 
outcropping high-grade ore body at 


Wheal Julia. 


How Geology and Geophysics Add Ore 
Reserves By Finding Buried Deposits 


By D. De N. WILD 


) okiep copper district occupi s 
ortion (about 15 by 40 

~ a large basement 
ymprises most of the 

Cape Province and a 

ut of South West 
geology of this vast re 

; not been worked out in de- 
ugh large parts are known to 
up ot 


variably granitized 


and lavas. Deposition, 


intain building, and granitization 
believed to have been effected in 
early Pre-Cambrian time, as a regional 


unconformity separates the complex 


trom the late Pre-Cambrian Nama 
formation, outcrops of which occur 
in various parts of the region. This 
younger formation displays relatively 
little deformation and in general a 
much lower grade of metamorphism. 

Because of its importance as a 
copper-producing center, the O’okiep 
copper district itself however, has re- 
ceived considerable geological atten- 
tion, especially over the past eight 
years, during which period an inten- 
sive exploration program has been car- 
ried out by the present owners, the 
O'okiep Copper Company, Limited. 
This work, which consists of detailed 
mapping (surface as well as under- 
ground), geophysical surveying (mag- 
netic and electrical methods), di- 
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amond drilling (about 100,000 feet 
per year), and laboratory research 
chiefly microscope work), has resulted 
in the discovery of several new mines, 
and, in addition, in the disclosure of 
certain very interesting geological fea 
tures, the examination of which has 
been greatly facilitated by the excel- 
lent opportunities provided by ex- 
ploration and mining activities, and 
by the abundance and fresh condition 


of the outcrops themselves. 


General Geology 


The district is built up of the fol- 


lowing rock units: (1) a thick conform- 


D. De N. WITD 
Chief Geologist 


able succession of layered rocks con- 
sisting chiefly of foliated gneisses, 
with subordinate granulites, schists, 
and quartzites; (2) occasional masses 
of granite, occurring usually in close 
association with certain members of 
the layered series; (3) thin sheets and 
narrow d.kes of medium and coarse- 
grained pegmatite, distributed along 
foliation and fracture planes in the 
country rocks; and (4) large numbers 
of relatively small irregular-shaped 
basic bodies of mixed and varied com- 
position; this group includes the cop- 
per ore-bearers of the district. 

Layered Series: This unit, which occu- 


pies about nine-tenths of the total area 


a) 
a 
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E. W. HUNT 
Consulting Engineer 
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of the district (not counting the por- 
tion covered by the Nama), has been 
correlated by the Union Geological 
Survey with the Kaaien Series, a pre- 
dominantly sedimentary sub-division 
of the early pre-Cambrian Kheis Sys- 
tem. Locally the sedimentary origin 
of certain members of the series has 
been obscured by effects of granitiza- 
tion; yet such an origin is assured (1) 
by implication of the existing correla- 
tion; (2) by the presence of some dis- 
tinctly sedimentary schists; (3) by the 
conformable relationship between 
these schist layers on the one hand, 
and the over and underlying granulite 
and gneiss members on the other; (4) 
by the abnormally high alumina con- 
tent of certain of the gneisses; (5) by 
the rounded condition of the zircons 
in the gneisses; and (6) by numerous 
examples of lateral gradation from 
schist through granulite into gneiss. 
The foregoing series occurs in the 
form of a large easterly-striking dou- 
bly-pitching anticline—the so-called 
Springbok anticline—with axis about 
midway between Springbok and 
O’okiep (see map). This anticline do- 
minates the structure of the district 
and controls to an important degree 
the distribution of the various mem- 
bers of the meta-sedimentary series. 
Granite: Under this heading are in- 
cluded all rocks of granitic texture in 


which the dominant minerals are 


quartz and potash feldspar. Exposures 
answering to this 
widely scattered and few of them have 
been studied in detai!. Probably the 


description are 


combined area represented by the 
known exposures would amount to 
something like one-fourteenth to one- 
twelfth of the area of the district as a 
whole. The best known exposure is 
that of the so-called Modderfontein 
granite, which occurs in association 
with the Brandberg gneiss in the cen- 
tral portion of the Springbok anticline. 
This granite consists of grey to pinkish, 
medium to coarse-grained, porphyritic 
rock, composed essentially of quartz, 
microcline, oligoclase and biotite. Con- 
tacts with the Brandberg gneiss are 
gradual, regular and often transgres- 
sive. Nowhere is there evidence of 
bodily intrusion. 

Other less well known masses are 
those of Brandkloof, Rietberg, and 
Nigramoep in the north and north- 
western part of the district, and of 
Ezelsklip in the south, two miles east 
of Springbok. Some of these masses, 
notably that of Rietberg which consists 
of a pinkish-grey to red, fine to coarse- 
grained porphyritic rock composed of 
bluish opalescent quartz, microcline 
and biotite—bear most of the earmarks 
of normal intrusives. Such an origin 
is rendered doubtful, however, by lack 
of chill phases, absence of deformation 
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of the country rock, and by the close 
chemical and textural correspondence 
existing usually between the various 
granite masses and their respective 
wall rocks. 

Pegmatites: Sheets and dikes of peg- 
matite are widely distributed in the 
copper district, although they are not 
nearly as well developed here as in the 
area towards the north and northeast 
Altogether they account probably for 
a hundredth to a fiftieth part of the 
total area of the district. 

The sheets occur along foliation 
planes in the meta-sediments, and are 
seldom more than two feet thick. As 
a rule they are relatively fine-grained 
while their composition is quite sim- 
ple, quartz and feldspar being the only 
essential minerals present. Thicker, 
coarser-grained, and more complex va- 
rieties, however, are found sometimes 
in places where the country rock con 
sists of schist. 

The dikes, on the other hand, occu 
along steep-dipping faults, in thick 
nesses up to 15 and 20 feet. The 
thicker examples are usually also th 
coarser in grain and the more complex 
in composition. Mica is a very common 
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constituent, while minerals such as 
magnetite, ilmenite, titanite, rutile, 
scheelite, euxenite, and even monazite, 
are frequently present in 
amounts. 


small 


The Basic Suite 


This suite, which has been referred 
to in. the past also as “the noritoid 
suite,” “the norites,” “the diorites,” 
and even “the monzonites,” is rep- 
resented in the field by about a thou- 
sand or more separate outcrops, vary 
ing in size from less than 100 to more 
than 300,000 square feet, and occupy- 
ing altogether about a one-two hun 
dredth part of the total area of the dis- 
trict. Although irregular in shape, the 
outcrops are usually elongated in an 
easterly direction, some of them oc- 
curring as narrow strips, 20 or 30 feet 
wide and a mile or more in length. 
Though small, they are as a rule very 
conspicuous in the field, owing to the 
dark brown color to which they usu 
ally weather. Many of them display 
green copper staining. 

Although the outcrops are scattered 
in all directions, their common easterly 
trend led early investigators to be 
lieve that they represented the tops of 
a series of parallel, incompletely ex- 
posed, dikes. This has not been con 
firmed by subsequent exploration and 
mining, which has shown instead that 
they are underlain by a host of sepa- 
rate and completely isolated bodies. 
Not only are they not connected by 
lateral extensions or by hidden parent 
bodies, they themselves pinch out in 
depth. In fact the deepest extension 
that nas been found to date is only 
about 2,000 feet. 

Exploration and mining have fur- 
thermore shown these bodies to occur 
in an odd variety of shapes. The com- 
monest form is perhaps that of a 
steeply inclined, highly irregular, dike- 
like lens, although sill-like and pipe- 
like forms are common also. This diver- 
sity of form is of course partly real, 
but is partly due to unequal erosion of 
the different bodies. If the latter effect 
were allowed for, the most typical form 
would probably be that of a steep, ir- 
regular, pinch-and-swell, dike-like 
lens, with  sill-like protuberances 
along the sides. Most of the known 
bodies can be fitted into this descrip- 
tion (see accompanying section). 

As regards composition, detailed 
mapping and core-logging have shown 
the suite to consist of an oddly as- 
sorted mixture of the following petro- 
graphic types: syenites, quartz ancr- 
thosites, anorthosites, quartz diorites, 
mica diorites, mica-hypersthene dio 
rites, hypersthene diorites, norites and 
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hypersthenites. Less common types, 
frequently associated with these, are 
the so-called mica-apatite rock (com- 
posed almost entirely of biotite and 
apatite), and magnetite-apatite rock 
(consisting mainly of magnetite and 
apatite). 
Relationships 


with the country 
rocks are 


complex. Contacts with 
schist are as a rule, vague, while those 
with gneiss are generally sharp. Drag 
structures displayed by the wall-rocks 
point upward in some cases and down 
ward in others 


Orientated inclusions 
of gneiss and schist within the basic 


bodies themselves ire common 


Origin of The Basic Suite 


Although there are several] possibk 
explanations for the rocks of this suite 
mly two need be mentioned here. The 


one is that the bodies were formed by 
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= magma lerived { ' 1 deeper 
vav of faults rave 
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Mineralization 


green stain present in some of 
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usually of mixtures of brochantite, 
chrysocolla, and malachite, repre- 
sented in that order of abundance. Be- 
low the oxide zone, which usually ex- 
tends to depths of less than 70 feet, 
the copper minerals are bornite, and 
chalcopyrite, with chalcocite, associ- 
ated with bornite, a rare third. Al- 
though the chief copper minerals, bor- 
nite, and chalcopyrite, generally occur 
together, the former predominating in 
some mines and the latter in others, 
they may also occur singly. Where 
they occur together, the chalcopyrite 
bornite ratio is frequently higher in the 
upper than in the lower portion of the 
ore body. The latter is then generally 
also the higher grade part of the body. 
Where chalcopyrite is the only copper 
ore mineral, pyrrhotite, with or with- 
out pyrite, is a common associate. 
Where bornite occurs alone, magnetite 
is a common associate, although this 
mineral, accompanied by hematite, 
may also be present in the chalcopy- 
rite/pyrrhotite ores. Other sulphides 
that may be present in smal] quanti- 
ties are: pentlandite and millerite, oc- 
curring as accessories in pyrrhotite; 
covellite, associated with bornite-chal- 
cocite ore; siegenite, which has been 
found enly at one place, in bornite, 
rimmed by chalcopyrite; and cubanite, 
which has been found only in chal- 
copyrite. Other accessories, associated 
with all types of ore are: galena, 
sphalerite, molybdenite, melonite, and 
valleriite. Ilmenite is usually present as 
fine lamellae in magnetite. 


The copper ore minerals occur in 
finely disseminated form, as well as in 
coarser aggregates with interconnect- 
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ing veinlets, and in massive form. Ore- 
grade mineralization occurs in the 
form of irregular bodies which lie 
wholly within the bodies of the basic 
hosts themselves, although in some 
cases mineralization may extend for 
distances of two to three feet into the 
adjoining country rock. The coarse to 
massive high-grade type of ore bodies 
are as a rule sharply defined, while th 

disseminated low-grade type are gen- 
erally fringed by material of doubtful 
to subeconomic grade. Although many 
of the basic bodies display some cop- 
per mineralization, only a few contain 
ore bodies of commercial grade. Ev.- 
dence of hydrothermal alteration is as 
a rule very slim. Most of the indica- 
tions point to the ore having been 
brought in with the material of the 
hasic suite. 


Anticipate More Discoveries 


Mining has now been in progress in 
this district for more than 100 years 
As could be expected, early produc’ ion 
came almost entirely from high-grade 
ore bodies that outcropped on surface 
Under this category fell mines like 
West O’okiep, Tweefontein, Homeep 
No. 6, Nababeep North Mine, and 
Spektakel. These were all partly or 
wholly depleted when the present 
company, equipped with modern mill- 
ing, flotation, and smelting facilities 
commenced operations in the late 
1930's. Production then came mainly 
from shallow low-grade bodies such as 
Nababeep South, which is of the dis- 
seminated bornite type, and East 
O’okiep, where the ore is of the chal- 
copyrite-pyrrhotite variety. Another 
shallow low-grade body, Carolusberg 
West, was outlined by diamond drill- 
ing during this second phase, but has 
not yet been mined owing to the dis- 
covery, shortly after, of two buried 
ore bodies at Wheal Julia (high-grade 
chalcopyrite-bornite), and Narrap 
(chalcopyrite-pyrrhotite) both of which 
were situated more conveniently witii 
respect to the existing plants. The 
discc very of these two bodies, and par- 
ticularly that of Wheal Julia (since the 
Narrap body really represented a 
lower extension of a previously known 
body that outcropped on surface), in- 
troduced what may be regarded as a 
third phase in the mining history of 
the district; that, namely, in which 
production comes mainly from ore 
bodies that do not extend to the sur- 
face (see section). Since the discovery 
of Wheal Julia, two more bodies of 
this type have been found, viz., Naba- 
beep West, and Valentine. Shaft sink- 
ing has been started at the former 
while exploration of the latter is still 
in progress. Further discoveries 
anticipated. 
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GENERAL STANDARD MINE LAYOUT 


Longhole Blasting From Sublevels For 
Hard O’okiep Ore With Strong Walls 


By E. P. SWANSON J. H. 
SMYTH and P. C. CAIN 
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O'okiep Mining 


WHEAL JULIA (CONCORDIA) headframe and surface plant. The shaft is 1,200 feet 
deep. From 20,000 to 25,000 tons of ore per month is hoisted through the shaft in 5-ton 
skips and trucked to the O’okiep flotation mill. 


Cornish miners brought in as special- 
ists. As in many other mining camps of 
the world, they left their stamp of able 
crafttsm inship in the mines depleted ot 
high grade ore. Their scope of opera- 
tion was limited by the mining tools 
their command and this confined 

to sinking on known outcrops 


loiting the ore as it was ex 
original exploration open 


ings were also used for extraction and 
never advanced far beyond the stope 
face. The stoping was largely under- 
hand work leaving pillars to protect 
the workers out in the stope. Consid- 
erable ingenuity and good judgement 
were exercised to leave low grade por- 
tions as support. Vertical pillars were 
not continuous but were often under- 
cut, leaving a suitable horizontal pil- 


lar, the final effect being that of a 
honeycomb. Following the usual prac- 
tice pillar support was augmented 
where necessary with rock packs, tim- 
ber and masonry retaining wails. 
When the old mines were reopened 
the back and walls were found intact 
although supported by a mere skele- 
ton of pillars, mute testimony of the 
skill and craftsmanship of these miners 
of another generation. 


Present Mining 


The production from the various 
mines is regulated to keep the smelter 
output at capacity. Since they are 
scattered over a wide area, it was 
necessary to divide them into two sec- 
tions each producing about 50,000 
tons a month. These are the Nababeep 
area section and the O’okiep area sec- 
tion. Each is operated by a mine su- 
perintendent with the normal mine 
staff and responsible to a superintend- 
ent of mines. 

In the interests of low mining 
costs and efficiency, the general min- 
ing practice and equipment are stand- 
ardized although the standard is some- 
times modified to suit the require- 
ments of an individual ore body. (See 
Figure No. 1.) However, the standard 
features would be recognized in any 
one of the mines. The ore bodies are 
shallow. Those now producing are less 
than 1,000 feet deep and contain in 
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the order of 3,500,000 tons of copper 
ore each. 


Shafts 


It is usual to sink two vertical shafts 
for each ore body, a main shaft to 200 
feet below the ore and a ventilation 
shaft to the elevation of the main 
haulage level. Both shafts are rect- 
angular with compartments 5 by 5 feet 
inside. The number of compartments 
is variable. All sets are 6 by 6 inch 
steel | beam of 25 pound section and 
are now put in at eight-foot centers. 
Blocking is done with 10 by 10 inch 
Canadian pine. Australian Karri wood 
guides are bought in 24-foot lengths 
of 4% by 8% inch section and finished 
to 4 by 8 inch in the mine carpenter 
shop. Broken rock is hoisted in Kim- 
berley type skips with a pay load of 
three or four tons except at Wheal 
Julia where bottom dump skips were 
successfully inaugurated. At all mines 
rock is hoisted from a single point 
usually with the ore loading pockets 
on one side of the shaft and waste 
loading pockets on the other. (Figure 
No. 2.) Ore is crushed to minus-6- 
inches or smaller in the single 36 by 
48 inch jaw crusher located under- 
ground near the shaft and below the 
main haulage so that broken rock 
gravitates finally to the measuring 
hoppers. (Figure No. 3.) Below these 
is a hinged baffle and a spillage 
pocket. A No. 7 Cameron air pump 
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discharges drain water from the bot- 
tom to the pumping station on the 
main haulage. 


Main Haulages 


In elevation this level is positioned 
from 50 to 100 feet below the bottom 
of the ore body and extends the full 
length between the shafts with the 
necessary cross cuts and loops for 
gathering from isolated sections. Ad- 
ditional haulage ways are put in as 
required but all ore is transferred to 
the single crusher. Main haulage ways 
are driven 8 by 9 feet in section with 
a 0.5 percent grade in favor of load 
and equipped with 45 pound rail at 
30 inch gauge. Ore is transported in 
4-ton Hudson Granby cars which are 
loaded from a standard steel chute at 
the boxholes and ore passes. (Figure 
No. 4.) This has an air operated con- 
trol of the ball and chain type having 
six 9-foot lengths of 10-inch pitch 
chain with an 8-inch diameter ball on 


each. At the coarse ore dump is a re- 
tractible ramp for tipping the cars. 
The mine cars are pulled by a 4-ton 
battery locomotive with cells of the 
lead-acid type driving two 11-horse 
power motors, 


Raises 


From this level the sublevels and 
grizzleys are serviced through a 6- by 
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8-foot inclined service raise driven in 
ore, either in a transverse pillar or near 
the end of the ore body to the upper 
sublevel. It is equipped with a regu- 
lation manway with wooden ladders, 
used mill screen landings, and a 
plank service slide. Material is 
handled in a sliding bucket, and 
hoisted with a light air tugger. The 
6- by 6-foot boxhole raises from the 
haulage to scram or grizzley level are 
driven at a minimum angle of 50’. 
Finger raises connect each with sev- 
eral grizzleys, the top 10 feet being 
vertical to provide a strong shoulder. 
Ore pass raises are similar but are 
driven between haulage ways to trans- 
fer ore to the single skip loading 
por ket. 


Grizzley and Scram Levels 


Secondary done on 
grizzley and scram levels 35 feet be 
low the sill elevation of the ore. 
Grizzleys now in use have two open- 
ings, each 4% by 1% feet, with a 
double center bar and an 18-inch walk 
on each side. (Figure No. 5.) Grizzley 
bars are 7 by 10 by 6 inch steel I 
beam of 40-pound section with a rein- 
forced web. A 7-foot by 1%- by 7-inch 
manganese wear plate protects each 
bar. For protection from the effects of 
blastings pipe lines are laid on the 
ground and water blast spray is ap- 


breaking is 
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Sub Level Drifts 


holes for primary 
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driven at 0.005 per- 
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ontact 


stope as mining 

In wide ore sections twin 
ublevels are required but 
one in the center suf 
fices. The blast holes are drilled from 
25 to 50 feet long. Both ring drilling 
and trail and bench methods are in 
use. In the former the drift must be 
slashed to accommodate the eight foot 
extension rods, but the trail can be 
initially cut to the correct size. Usually 
several machines drill simultaneously. 


and air and water manifolds are in 
stalled 


ften a single 


Cut Out Raises 


The first stope drilling is done at the 
cut out raises. These are put in 6 by 6 
feet in ore at the end of the ore body 
from the sill level above the last draw 
point to the top sublevel and connects 
with each one. Usually they are at th 
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sidewall contacts. Long blast holes are 
drilled between them from each level 
and a slot blasted out of the full cross 
section of the ore at this point. Stopes 
are then retreated longitudinally away 
from this slot toward the service raise. 


Mine Operation 


The mine superintendents are as- 
sisted by an overseer in charge of op- 
erations at each mine. A mine sur- 
veyor, a geologist, and a safety and 
ventilation officer work in conjunction 
with both sections. The greater pro- 
portion of the European labor force is 
made up of men from Namaqualand, 
trained on the job by the supervisor 
ind later by the experienced miners. 
The non-European group is mostly 
native. Many in the past came from as 
far away as Nyasaland and Tangan- 
yika on their own initiative, but they 
are now being replaced by Union of 
South Africa natives. No natives are 
contracted. 

All the work necessary for primary 
breaking is done on day shift. The 
miner supervises native drill crews on 
adjacent levels. For drilling sectional 
steel holes each crew consists of two 
natives, and they drill 25 to 30 feet of 
hole each shift. All stope blasting is 
done electrically from surface when 
the mine has been cleared of all work- 
men. These blasts each break in the 
order of 10,000 tons, using 1.5 to 2.0 
tons of explosive which is detonated 
by millisecond delay blasting caps 
connected in series of 20 in parallel. 
The number of holes is variable being 
adapted to the nature of the ground 
and available open faces. For these 
blasts some 60 percent 14% by 8 inch 
gelignite is used for primers and wet 
holes but 40 percent or 60 percent 1% 
by 8 inch dynamite is the main explo- 
sive. When charging and connecting 
up the work is carried on continuously 
by relays of miners until the work is 
completed. 
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breaking is conducted 
continuously over 24 hours on three 
shifts. Two natives work at each 
grizzley or scram. Safety chains are 
worn by everyone working around the 
grizzleys. Steel hooks, bars and ham- 
mers are provided for handling rock. 
Special safety planks are kept adjacent 
to each grizzley for use when working 
over it. All grizzley maintenance is 
done by the mine timberman. Blasting 
on the grizzleys is done on the hour 
every hour. Re-entry is after is 15 
minutes. Blasting is done with 40 per 
cent Ammon Dynamite 1%- by 8-inch 
or 1- by 4-inch using Nobel safety fuse 
in lengths up to 24 feet, capped with a 
6D Briska aluminum detonator. In the 
scram levels, mud blasting is done but 
on the grizzleys rocks are drilled. Out 
put from a single grizzley is about 200 
tons per day and from a single scram 
180 


To replace the ore bodies being 


Secondary 


mined others must be prepared for 
production continuously. This requires 
the lateral development of main hau!- 
ages and smaller drifts besides raises 
and shafts. The 8- bv 9-foot haulage 
ways are driven on two shifts a day 
with a single miner supervising drill- 
ing and lashing on each. The round 1s 
drilled using four rock drills in about 
two hours with one native operating 
each drill. Loading is now done with 
an Eimco 12B loader operated by a 
native. Each shift completes the cyck 
to advance the face about five feet. 
Blasting is with standard electric 
detonators in charges from 0 to !0 
and 60 percent 1 4- by 8-inch gelignite. 
The advance per month is 250 feet. 


Rock Drill Equipment 


All rock drill repairs and rock drill 
steel sharpening required for the 
mines are done on surface in the fully 
equipped modern shop. The work i 
in the charge of local Europeans 
trained on job. Each month thev 
sharpen and temper 10,000 pieces of 
drill steel, regrind 1,500 tungsten car 
bide bits, treat, thread and normalize 
1,200 sectional steel rods and bit ends. 
Also maintenance to keep the 280 
rock drills in use. All rock drilling is 
done with tungsten carbide tipped 
steel with a chisel type bit, except that 
holes are collared with a_ three 
foot steel having a standard 1% 
inch gauge crossbit head, and block 
holes are drilled with a 24-inch 
steel with a 1%-inch bit. For develop 
ment work the drill steel is %-inch 
hexagonal with 18-inch changes from 
54 to 90 inches long with 38 mm. and 
40 mm. gauges to follow. For shaft 
sinking a 36-inch steel of 40 mm 
gauge is followed by one 72-inch and 
38 mm. gauge. On the grizzlevs stand- 
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ard steel is supplemented with worm 
tungsten carbide tipped steel with the 
stems cut to 24 inches. The long blast 
holes are drilled with one-inch quarter 
alloy drill steel with a 
44 mm. gauge tungsten carbide bit in 
a 24-inch threaded stem. There are 
four shanks in two foot changes from 
two to eight feet with an eight-foot 
extension rod. The coupling is a No. 2 
jack rod type 


outside 


octagon 


2% inches long with an 
diameter of 


From 

each end is cut an internal reverse 

buttress thread 
tl] 


1% inches 


The coupling is k-inch 
smaller van the 
faster it can be used again with a used 
bit. However, when the bit is worn to 


coupling size it 1s used 


bit and as it wears 


with a smaller 
l's-inch diameter coupling 


Nababeep Mine 


In addition to the standard features 
described above each mine has its 
notable characteristics. In the Naba 
beep area the total production of cop 
per ore comes from a single mine, the 
Nababeep mine. From it a haulage 
level is being driven 6,000 feet to the 
northeast to the unmined Valentine 
ore body. Two miles to the west is 
the Nababeep West orebody where 
shafts are now being sunk. The Naba- 
beep Fiat mine and Nababeep North 
mine which Nababeep 
pl duction until this vear have been 
depleted 


augmented 


In this area is also included 
the Nababeep tungsten mines which 
are now supplying 200 tons of tung- 
ten ore a day from scattered work- 


g 
mgs 


The ore body of the Nababeep mine 
can best be described as a shallow 


cluster of low grade mineralized 
bodies grouped around a higher grade 
COTE This core originally outcropped 
ind 1,250,000 tons of oxide capping 
las removed to expose the sulphide 
ore below. The walls around this are 


very strong with 


I 


a well defined con- 
tact. In the low grade bodies the con 
tact is often vague and sampling deter 
limit. In both 
types the ore minerals are bornite and 
chalcopyrite in that 


portance 


mines the economic 
order of im 


The core and the low grade bodies 
ire mined as separate subsections, the 
core be ing known as the South Sec 
tion and the others as the East Section 
and the North East Section. The ors 
from all sections is hoisted up the 
Nababeep main shaft. This is a 17 by 
7 foot vertical shaft 707 feet de« p with 


two by 5 foot hoisting compart 
ments and a 4 by 5 foot manway and 
pipe compartment. Two 4-ton Kimber 
ley type skips largely of aluminum 
These dum» 
nto a 2 000 ton bin loc ated beside the 


construction are in use 
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NABABEEP MINE and 
early surface workings. At 
grade ore bodies surroundir 


78 foot headframe but be 
color elevation. In a 
mine is serviced through 
by a 45° 10- by 6-foot 
extending from surfac« 

haulage level. In additio: 
sections have internal se) 


og 
if 


raises. 
All ore is trammed o1 
where 8,800 feet of ha 
present operating sections and U 


North mine to the main shaft. Traffic 


is controlled by a section isolating : 
nal light system. 

The south section was 
original mines and in I! 


—— — 


O'okiep Mining 


large dump at left center is from 
ore is mined separately from lower 
re is hoisted through 707 foot deep shaft 


quired was a labvrinth of workings 
comprising 6.000.000 tons of 2.5 per 
cent copper ore mostly in remnants 
and pillars. Originally its dimensions 
were SOO feet north-south, 400 feet 
wide and 500 feet deep. While the 
oxide outcrop was being quarried into 
idit draw points, the sulphide ore 
developed and i 
grizzley system installed on the 450 
and 506 levels. Production was started 
in the south end with a cut out the full 
width of the ore and stoping was car 


body was being 


ried on by retreating to the north. Pro 
duction was augmented with ore from 
spiral stopes inh select locations Even 
tually the stope width was great and 
the back opened through to daylight. 
Stoping continued and_ periodically 
falls of ore would occur often followed 
by overhanging waste from the walls 
The falls were all expected and per 

sons cleared from the mine. The most 
recent one occurred in the morning of 
December 8, 1953, the mine being 
cleared on December 7 at 3 P.M. and 
restarted on the afternoon shift of the 
Sth. During this period 1.700.000 tons 
of rock fell over the fully prepared 
footwall extraction system leaving the 
present huge open pit with its 400 
foot walls. Fifty percent of the re 
maining ore in pillars and remnants 
will be extracted undiluted. When 
further caving occurs extraction will 
be continued to the economic limit of 
the ore with a controlled draw. Be 

fore it is concentrated this rock will be 
up graded in the heavy media separa 
tion plant 

The low grade sections were pre 
pared for large scale efficient sub 
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O’OKIEP SHAFT in center background. In immediate foreground is the sulphuric 


cid plant 
mill, O skiep mine ore 

el stoping ind so equipped. The 
North East Section lies 100 feet from 
the main shaft and strikes 300 feet to 
the east. With a maximum width of 
160 feet at the east end it extends 
from 85 level to the 606 levei with 
lips to the south varying from 60° to 
il and back to 40°. The ore is 

veak being cut by faults, slips, 

mud seams running in all direc- 
tions. The portion above 506 levcl 
which is the grizzley level is now be 
ing stoped. Sublevels are at 30 foot 
il intervals and from these radi- 
ating rings of holes are drilled every 
five feet with the holes inclined from 
horizont 


verti 


i up to ve rtical and not more 
than 40 feet long. In this fractured 
ground it is not possible to drill long 
down holes without a diamond drill. 
In the interests of low costs no dia- 
mond drilling is done at Nababeep 
mine. A safety feature of these stopes 
is that since the ground is too weak to 
stand with a vertical or overhung face 
it is carried with a reverse face. This 
way the danger of a section falling 
away is minimized. When blasting is 
done on a lower sublevel it weakens 
the ground above so that the whole 
stope face must be blasted at once. In 
spite of these precautions secondary 
breaking is a problem since large 
blocks of ore are torn away with the 
blast, or fall afterwards before the 
stope face assumes a new stable out- 
line. 17,000 to 20,000 tons of ore are 
produced each month through the 506 
level grizzleys and scrams. 

The other low grade section, the 
East Section, starts 400 feet south of 
the main shaft and extends 400 feet to 


aa 


left) and the power plant. The flotation mill is between the acid plant and 
is very strong so vertical stope faces are carried. 


the east. Its average width is 150 feet 
and extends from 193 to 330 level. 
This ore is weaker than that of the 
previous section and the same drilling 
and mining precautions are observed. 
The secondary breaking is done en- 
tirely in scram levels on the 362 level. 
These are equipped with 75 horse 
power slushers. In all there are five 
transverse scrams with 17 drawpoints 
laid out for this block. Production is 
from 10,000 to 12,000 tons per month. 

The Nababeep mine, which is the 
largest single mine operated by this 
company, is producing 54,000 to 56,- 
000 tons of ore per month. Of this the 
South Section supplies 50 percent, 
Northeast Section 30 percent and the 
East Section 20 percent. The total un- 
derground labor force consists of 49 
Europeans and 280 non-Europeans. 
Tungsten carbide tipped steel lasts 
well in Nababeep rock. It is usual to 
drill 250 feet with a development steel 
and 325 feet with a sectional steel 
before finally discarding it. 


O’okiep Area 


There are two producing mines in 
the O’okiep area, the O’okiep mine 
and the Wheal Julia mine six miles to 
the north. The main producing sub- 
section of the O’okiep mine is East 
O’okiep with West O’okiep and Nar- 
rap now under further development. 


East O'okiep Mine 


The East O’okiep orebody is 3,500 
feet long, and sausage-like in shape, 
having a very irregular outline. Al- 
though in places only 200 feet from 


{World Mining Section—28} 


the surface, it does not outcrop. The 
minerals are chalcopyrite and pyrrho- 
tite which is important for the pro- 
duction of sulphuric acid at the prop- 
erty. The ore body was divided up 
into 400 foot longitudinal stopes sep- 
arated by 50 foot transverse pillars. 
Several of these stopes are operated 
simultaneously for maximum produc- 
tion. In this mine the ore is very 
strong and stope faces carried vertical 
or overhanging. All long blast holes 
are drilled below the horizontal with 
hand-held machines, both trail and 
bench, and pattern ring drilling being 
used. Secondary breaking is done 
entirely by mud blasting in longitucli- 
nal or transverse scram levels. Dyna- 
mite consumption is 0.62 pounds per 
ton of ore. 


Wheal Julia 


At Wheal Julia, also, the ore does 
not outcrop but is a deeper dike-like 
body extending from 200 feet to 900 
feet below the surface with a maxi- 
mum width of 150 feet. It dips to the 
north from 45° to vertical with a 
strike length of 750 feet. The main 
mineral of the high grade ore is 
chalcopyrite although some bornite is 
found. 

The skips in use are of the bottom 
dump type integrated with the man 
cage. The cage is above and the floor 
folds up when loading ore. Shaft 
timbering is unusual. Instead of full 
sets 6 by 5 inch steel dividers of 25 
pound section with the web horizontal 
were cemented into box hitches cut in 
the strong wall rock with five feet be- 
tween. Contrary to the usual practice 
the upper levels of this mine were de- 
veloped while sinking was still in 
progress. Development rock was 
hoisted in the tightly bratticed east 
compartment while the center one was 
used for sinking. 

Stoping conditions generally resem 
ble O’okiep since the ore is very 
strong. However, here blast holes are 
drilled above and below the _hori- 
zontal as required and all secondarv 
breaking is done on grizzleys. 

The mine is operated on only two 
shifts per day to produce 25,000 tons 
of ore per month which is the present 
quota. 


Tungsten Mining Operations 


As mentioned above the company 1s 
mining and milling some 200 tons per 
day of tungsten ore, averaging 0.50 
percent WO.. The ore is derived from 
several moderately sized wolframite- 
bearing occurences on the property 
Concentrates are being sold under 
contract to the United States govern- 
ment. 
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NABABEEP MILL is built ad 
bin is conveyed directly to mill bi: 
is large building in center 


ljacent to Nababeep shaft (upper right). Ore from shaft 
ns. At far left is the tailing dam and pond. Smelter 
Gases go through tunnel and out high stack. 


Make The Mill Fit The Minerals: 
Flotation, HMS, and Leaching 


By F. J. MARTIN, D. P. BRITTS, 
and C. H. DeBEER 

[The company has two 1900-ton 
per-day copper coricentrators, one at 
Nababeep and the other at O’okiep, 
some nine miles distant by road. Ores 
are treated not only from the main 
Nababeep and East O’okiep mines, 
but also from several smaller workings 
in the vicinity, Wheal Julia supplying 
it the present time about half the 
tonnage treated at the O’okiep mill. 

At Nababeep a 500-ton tank leach- 
ing plant is treating a 1,000,000-ton 
oxide dump. This dump consists of the 


F. J. MARTIN 
Superintendent of Mills 
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oxidized capping. original! 

from the site of the glor 

planned later to treat other dumps 
and oxide ores in the vicinity using the 
same plant. In addition 
being treated by heap leaching 
O’okiep and at Spektakel some 26 
miles distant. 


dumps are 


In the Nababeep mine there is a 
large, lower grade section of ore which 
contains inclusions of barren gneiss in 
the copper-bearing norite. Test work 
showed this ore to be amenable to 
beneficiation by the sink-float method 
at a size of minus-6-inch, plus-4-inch 


D. P. BRITTS 
O’okiep Mill Superintendent 
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\ heavy media 


separation plant 
to treat 75 tons per hour started op- 
erations at the end of 1954, 

\ research and ore testing labora- 
tory is maintained to check on 
and improve operating results, and to 
investigate various types of ores, new 
treatment methods, and reagents. 


Primary Crushing 


At each of the major operating 
mines—Nababeep, East O’okiep and 
Wheal Julia—a 36 by 48 inch Birds- 
boro-Buchanan jaw crusher is in- 


C. H. De BEER 
Nababeep Mill Superintendent 








O'okiep Milling 


stalled underground. A fourth similar 
crusher is soon to be installed in the 
Nababeep West mine. The Nababeep 
crusher is fed by means of a Ross 
chain feeder and the others with ball 
and chain gates operated with air 
cylinders. The crusher is set at 5% 
inches at Nababeep and 4% inches at 
the other two mines where the ore is 
softer and the tonnage lower 


Nababeep Mill 


The Nababeep mill started in April 
1940. as of the end of iL ne 1954, it 
treated 7.887.000 tons of ore and pro- 
duced, in concentrate 166,700 tons 
ot coppe! Most of the re treated was 
from the Nababee I but ores 
rom the North West 

kiep, and Whe rm vere 


treated at 


Flotation Facts 


rind of 60 percent 
ist with 


ot 95 to 96 


ri it ck ans up tf 


% the non 
copper is difficult 
cent \ 
ent cop 
giving 1 ‘ t 
about 20 to | \ 
wer gr: concentrate gives troub! 
n the reverberatory furnace 
In the grinding circuit considerabk 
xidation takes place and oxide cop- 
per in the flotation feed may run twice 
is high as in the mill heads. This OX1- 
dation is controlled to some extent by 
idding sufficient lime to the ball mills 
to give pH 10 in the ball mill dis 
charge 
It is found that the best flotation 
results are obtained by carrying a high 
circulating load in the rougher-cleaner 
circuits with a pH of 9.5 in the rough 
ers and 11.5 to 12.0 in the cleaners 
Leeds and Northrup 8-point pH auto- 
matic recorders are used to help con 
trol the alkalinity. No improvement in 
results has been found when treating 
a Nababeep ore by conditioning the 
pulp prior to flotation or by regrind 
ing the cleaner tailing. The copper re- 


46 


covery varies according to the different 
ores being treated in the mill. The 
sulphide copper recovery varies from 
93 to 96 percent and the total copper 
recovery from 85 to 92 percent. 

The flotation reagents used are 
sodium isoropyl xanthate as collector 
and either pine oil or cresylic acid as 
frother. These reagents are stage-fed 
to the rougher flotation circuit. Lime 
is used to regulate the alkalinity and 
is added to the four ball mills where 
it also reduces oxidation. Additional 
lime is added to the cleaners. 


Crushing Hard Ore 


The ore after 
underground, is 


crushing 
hoisted in 4%-ton 
skips to a 1,000-ton surface bin, th 
top of which is level with the shalt 
collar. The crushing plant is actually 
underground, about 60 feet below the 
shaft collar, and is serviced through 
250-toot tunnel 


primary 


From this coarse ore bin, the ore is 

d by means of a 6- by 6-foot rol] 
feeder and a 36-inch belt conveyor 
i 5%-foot Symons standard cone 
crusher set at % inch. A 5- by 8-foot 
Allis Chalmers Lowhead screen pro 
tects this crusher from fines. The 
inus-l-inch portion of the crusher 
feed bypasses the crusher and drops 
to the crusher discharge belt con- 
vevor. The Standard cone crusher is 
n open circuit. The crushed ore is 
onveved to three 5- bv 8-foot A-C.., 
Lowhead, single-deck screens in 
irallel, fitted with 5/16 by l1-inch 
ypening cloth. The screen oversize 
54%-foot Symons Shorthead 
cone crusher set at 5/16 to %-inch 


feeds a 


This crusher is in closed circuit with 
the screens. The discharges from both 
cone crushers and the scalping screen 
are transported by means of the same 
belt conveyors, 42 inches under the 
crushers, and 36 inches wide up to 
the screens. The finished product 
from the screens is transported to a 
5,000-ton mill bin on 30-inch belt 
conveyors. The ore is distributed in 
the bin by means of a manually op- 
erated tripper 

The crushing rate is 110 tons per 
hour. The ore is hard and tough. The 
crushers operate three shifts, six days 
per week, with time taken on day 
shift for regular repairs. Each cone 
crusher is protected from tramp iron 
by a magnet. A 10-ton travelling air 
hoist is used to service the crushers 
and screens 


Grind In Marcys 


The grinding section consists of 
four 8- by 8-foot Marcy grate-type 
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ball mills, each in closed circuit with 
an §8- by 27-foot Dorr Multizone 
classifier. The ball mills are driven by 
350-horsepower, 292 revolutions pert 
minute slipring motors connected to 
the pinion shafts through Gearfles 
couplings. The motors are operated 
at full load. The ball mills are run at 
20.5 revolutions per minute. The ball 
charge is maintained with daily addi- 
tions of 34-inch cast iron balls. 

The feed to the mills is regulated 
by means of Hardinge constant weighit 
feeders. The mills are fitted with dis 
charge trommel screens with hali- 
inch holes to keep small balls out of 
the classifiers and scoop boxes. The 
classifier overflows, at 35 percent sol 
ids, pass directly to flotation without 
conditioning. The grinding is in single 
stage with the fineness of grind 5 
percent plus-65-mesh and 60 percent 
minus-200-mesh. 


Reclean Bulk Concentrate 


The flotation section is 10 feet b 
low the grinding floor. The roughing 
section consists of two parallel banks 
of eight 66-inch Fagergren machines 
followed by two 20-foot modified 
Southwestern pneumatic cells operat 
ing in series and acting as scavengers 
The Fagergren cells are run at 485 
revolutions per minute. The rotors 
and stators are rubber-covered. Air is 
supplied to the pneumatic machines 
at a pressure of 2 pounds by a 5,000- 
cubic - foot - per- minute Sturtevant 
blower. 

The bulk rougher concentrate from 
the Fagergren and pneumatic ma 
chines is laundered to a central sum» 
where lime is added to increase the 
alkalinity for cleaning. The pulp is 
pumped with a 5 by 4-inch SRL-( 
sand pump to the cleaner section 
which is located on the grinding floor 
level. 

The cle aner section consists ot two 
3-cell No. 24 Denver units operated in 
series. A third 3-cell unit is availabl 
for use as a recleaner when the mill 
heads are below average. The Den 
ver cells are operated at 300 revolu 
tions per minute. Both conical and 
receded disc impellers are used with 
similar results 

A final concentrate is removed from 
the cleaner cells and the cleaner tail- 
ing is laundered directly to the dis- 
tributor at the head of the roughers 
without regrinding. The final concen- 
trate flows by gravity to a 40 foot 
Dorr thickener and the thickened pulp 
is pumped to a 11.5 by 14-foot Oliver 
filter. The filter is covered with 32 
ounces twill. The filter cake, contain- 
ing 12 percent moisture, is transported 
on an 18-inch belt convevor to the 
smelter stock floor 
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The flotation tailing flows by grav- 
ity to a 90-foot Door thickener. The 
underflow at 50 percent solids is 
pumped in three stages by 6-inch 
Wilfley pumps to the tailing 
dam. Water is returned from the thick- 
ener and the tailing dam. 


sand 


O’okiep Mill 


The O’okiep mill started in April 
1945 and to the end of June 1954 it 
treated 3,550,000 tons of ore and pro- 
76.950 tons 
of copper. Most of the ore treated was 
from the East Ookiep and Narrap 
mines, but ores from the West O’okic p 
Wheal Julia have 
been milled at O’okic p since the plant 
was expanded in 1953. 

The East O’okic p ore 
ary crushing unde rground 
to a 


duced, in concentrates, 


and mines also 


itter 
1s hoisted 
The Wheal 
Julia ore, also after primary crushing, 
1S transported by 30-ton 
seven milk Ss 
to the O’okiep crushing plant where it 
is dumped into a surge bin and coin- 
veved to a 500-ton bin alongside the 
East O’okiep coarse The West 
O’okiep ore, after crushing 


on surtace, is transported one mile to 


prim- 


500-ton surface bin 
means ot 


tractor-trailer units some 


bin 
primary 


the O’okiep crushing plant and mixed 
with the Wheal Julia ore. The 

O’okiep and Narrap ores are 
unde rground this mixture the 
Wheal Julia West 

O okie p ores are crushed se parately. 
The ore East O'’okiep 
line assays from 2.0 to 2.5 percent 
The copper mineral is chal- 
which is found in diorite 


East 
mixed 
and 
mixture of and 
from the 


copper 
with 
A varving amount of 


copyrite 
some quartzite. 
pyrrhotite averaging about 15 percent 
is present, generally disseminated but 
oxidized 
copper minerals. The Wheal Julia or 
about 4.5 opper 
contains a mixture of bornite atid 


. . 
ilsO massive There are ho 


averages percent ¢ 
and 
chalcopyrite in a 
+} »a The 


ose ahnortite 
bornite 


gangue of hypers 
West O’okiep ore 
contains and chalcopyrite in 


1 diorite gangue, and runs about 5.0 


percent copper. 


Metallurgical Characteristics 


In the treatment of the East O’okiep 
ore, the chalcopyrite is liberated quite 
thoroughly from the 


1 of 70 percent minus-200-mesh 


gangue at a 
grind 

t there is some attachment of pyr 
rhotite The tailing is re- 
A copper recovery of 94 per- 
cent is maintained with a concentrate 


cleaner 


ground 


grade of 20 percent copper and a ratio 
10 to 1. A lower 
of concentrate gives trouble in 


ot concentration of 
wr ice 
+} 


the smelter by reducing the grade of 


itte and mcreasing the nickel con 


tent of the blister copper due to smal] 
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amounts of pentlandite associated 
with the pyrrhotite. The Wheal Julia 
and West O’okiep ores float well with 
recoveries of 96 to 97 percent of the 
copper and a concentrate grade of 
30 to 33 percent copper depending 
on the proportion of bornite to chal 
copyrite. 

The flotation reagents used in the 
copper circuits are Aerofloat 238 pro 
cresylic a 1 idded to 
d to the 

unt of 


O okiep 


moter and 


the conditioners and stage-tfe 


rougher cells. A small ar 
cyanide is fed to the |} 
circuit. Lime is used for alkalinity 
trol and is added to the ball 
to give a pH of 9 i 
circuits. Additional lin 
the cleaners to give pH 


con 
mills 
yuche I 


In the pyrrhotite 
O’okiep copper tailing 
sulphuric acid to pH | 
thate 301 is used as the 
frother 
sulphur 


operation mn the acid 


CTeSs\y lic ac id as 


30 percent 


is easily maintained 


Two Stage Crushing At Mill 


The ore from the 
is fed by means of 
chutes and a variable 
belt 


standard cone 


conveyor te 
crusher 
4 5 
Lowhead screen prot 
The 
fitted 
plate on the top 


square 


open circuit 


from fines scree} 


and is with 


opening 


NABABEEP FLOTATION MILI 
daily. This ore is 
copper 
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shown 
mined at the nearb 


grace is Set 


31} 


Concentrate 


O'okiep Milling 


The screen undersize joins the final 
product from the finishing screens 
The large opening on the scalping 
screen is due to the high moisture 
content in the ore 

The product from the standard cone 
is transported by 36-inch belt 
10-foot AC. Low 
head screens in parallel The screens 
are fitted with either 
e- by 


con 
vevors to two 5- by 


4-inch o1 
l-inch opening screen cloth, 
the coarser cloth being required for 


K- by 


wet ore. The oversize from the screens 
feeds a 4-foot Symons Shorthead cone 
crusher set at % to ‘ie inch. This 
crusher operates in closed circuit with 
the screens. The finished product from 
the screens is conveved to two 3,000 
ton fine ore bins, one for East O’okiep 
and Narrap ore, and the other for 
Wheal Julia and West O’okiep ore 
The crushing rate is 110 tons per 
hour The operate three 
shifts, six days per week, with time 
taken on day shift for regular repairs 


¢ rushers 


\{ magnet removes tramp iron ahead 


of the cone crushers 


One Or Two Stage Grinding 


In the O’okiep mill grinding sec 
tion there are three 9- by 10-foot 
Head Wrightson ball mills. The orig 
inal mill employed single-stage grind 
ing with two ball mills each in closed 
circuit with a 10- bv 30-foot Door 
DSFX When the mill ca 
pacity was increased 50° percent in 
1953, a third 9- by 10-foot ball mill 
was installed to operate 


_~- 


circuit with a 16- by 37 


classifier 


( losed 


29 foot 


it top left treats 1,900 tons of bornite ore 


Nababeep mine and averages 
at 


5 to 2.5 percent 


) percent to facilitate smelting 
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bowl Door QSFXB classifier as a 
secondary grinding unit. The grinding 
circuit is now arranged to operate No. 
1 of the two original ball mills alone 
as a single-stage unit and Nos. 2 and 
3 ball mills as a two-stage unit. This 
was found to be necessary because 
mixing the East O’okiep and Wheal 
Julia ores gives trouble in the flota- 
tion circuit. The No. 1 ball mill can 
also be used as a primary ball mill 
in parallel with No. 2 ball mill, when 
treating one kind of ore in the plant. 

The two primary ball mills are 
driven by 450-horsepower, 730 rev- 
olutions per minute slip ring motors 
through David Brown helical gear 
speed reducers. The ball mills origin- 
ally operated at 17.65 revolutions per 
minute as overflow type mills, then 
grates were installed to increase the 
tonnage. When grinding 
was adopted, the grates were removed 


two-stage 


and the speed increased to 20.4 rev 
olutions per minute. This arrangement 
there is a re- 
duction in lost time and the ball mill 
simplified. The ball 
ra maintained with daily addi- 

of cast iron balls, 3 inch for 


rinding ind be for 


is more satisfactory as 


ype ration 


' 
iTy 1 


. 


i 


No. 3 


ball mill, used for sec- 


rrinding, is driven by a 500- 
we 300 revolutions per min- 
chronous motor which operates 
power factor, con 

directly through a Wellman- 
Bil coupling. The ball mill operates 
it 18.2 revolutions per minute. The 
ball charge is maintained with daily 

i f 2-inch forged steel balls 


1aaitions ¢ 


80 leading 


Two Flotation Circuits 


The copper flotation section has 
four parallel rougher units and two 
cleaner units. Three of the rougher 
units have 12 No. 24 Denver cells 
each and the fourth unit consists of 
12 No. 48 Agitair cells arranged 4-4-4. 
Each of the cleaner units consists 
of four No. 48 Agitair cells. The 
Denver cells operate at 300 feet per 
minute. The Agitair rougher impellers 
operate at 1,490 feet per minute and 
the cleaner impellers at 1,320 feet 
per minute. Air is supplied to the 
Agitair machines at a pressure of 2 
pounds by a Buffalo steel plate fan. 
Rubber-covered wearing parts are 
used, 

It is necessary to run two separate 
flotation circuits for the East O’okiep 
and the Wheal Julia ores. The East 
O’okiep ore requires more flotation 
time. When treating 1,280 tons of 
East O’okiep ore and 620 tons of 
Wheal Julia ore per day, the three 
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Denver rougher units and one cleaner 
unit are used for the East O’okiep 
flotation and the fourth rougher unit 
and second cleaner unit are used for 
the Wheal Julia ore. When treating 
620 tons of East O’okiep and 1,280 
tons of Wheal Julia ores per day, two 
of the Denver rougher units and one 
cleaner unit are used for the East 
O’okiep flotation. 

As at Nababeep mill, the flotation 
flowsheet is simple. The classifier over- 
flow in each circuit is conditioned in 
an 8- by 8-foot Denver conditioner 
and pumped to a pulp distributor for 
distribution to any of the four rougher 
flotation banks. In each of the rougher 
circuits, a bulk rougher concentrate 
is made and this is pumped to its 
cleaner unit with a 5- by 5-inch SRL 
sand pump. The East O’okiep cleaner 
tailing is reground in a 5- by 5-foot 
ball mill in closed circuit with a 12- 
foot hydroclassifier, and then returned 
to the flotation feed distributor. The 
Wheal Julia cleaner tailing is_re- 
turned to the rougher flotation feed 
without regrinding. 

The final concentrates from the two 
cleaners are pumped together to two 
10-foot Dorr thickeners operated in 
series. The thickened pulp is pumped 
with 4-inch duplex diaphragm pumps 
to two 14.5- by 16-foot holding tanks. 
The concentrate at about 70 percent 
solids is pumped from the holding 
tanks as desired to a 14- by 16-foot 
Oliver filter covered with 32-ounce 
twill and stainless steel wire. Ordinary 
plough steel and copperweld wire are 
not satisfactory, but the stainless steel 
wire lasts at least four years and is 
used several times. The concentrate 
drops from the filter onto an 18-inch 
belt conveyor and is transported to a 
100- by 120-foot drying floor where 
it is spread by means of scrapers at- 
tached to double-drum electric hoists. 
The concentrate is reduced to 8 per- 
cent moisture by air and sun and is 
then loaded into 30-ton semi-trailer 
units with the scrapers and hauled 
to the smelter at Nababeep. 


Pyrrhotite Flotation 


The tailing from the East O’okiep 
copper flotation section gravitates to 
a 5- by 5-foot conditioner where the 
pulp is acidified. This copper flotation 
tailing constitutes the feed to the 
pyrrhotite flotation section where a 
concentrate is floated for use as the 
source of sulphur in the sulphuric acid 
plant. The circuit consists of two 
parallel units of five No. 24 Denver 
cells each. In each unit the feed is 
introduced into the No. 2 cell and the 
concentrate from the Nos. 2, 3, 4, and 
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5 cells gravitates back to No. 1 cell 
which is used as a cleaner. The 
cleaner tailing passes through to join 
the feed in No. 2 cell. The pyrrhotite 
concentrate is thickened to 65 percent 
solids in a 40-foot Door thickener and 
filtered by means of a 11.5- by 14-foot 
Oliver filter, covered with 32 ounce 
twill and stainless steel wire. The 
thickener is crowded by recirculation 
of pulp and addition of extra water 
and is operated with a dirty overflow 
to eliminate some of the slime, and 
thus reduce the moisture content of 
the filter cake. 

The pyrrhotite can be stored in a 
bin only a few days before starting 
to burn. For this reason only three 
days’ supply is kept ahead of the 
acid plant in the filtered concentrate 
bin, but a two weeks’ supply is main- 
tained in concrete bins and kept 
covered with water for use in em- 
ergency should the pyrrhotite-bearing 
ore be cut off temporarily, or a major 
repair job or alteration be necessary 
in the mill. 

The flotation tailing from the Wheal 
Julia and the pyrrhotite circuits both 
flow by gravity to a 70-foot Dorr 
thickener. The underflow at 50 per- 
cent solids is pumped in three stages 
by 6-inch SRL-C and Wilfley sand 
pumps through a 7-inch woodstave 
pipeline to a second 70-foot Dorr 
thickener, 2,200 feet distant. The un- 
derflow of No. 2 thickener at 57 per- 
cent solids flows by gravity in a 
concrete launder 1,100 feet to the 
base of a hill; from there it is pumped 
to an 80-foot Dorr thickener installed 
on the hill. The underflow from this 
No. 3 thickener at 68 percent solids 
flows by gravity to the tailing dam 
which is being built with the hill form- 
ing one side of a large square. Water 
is returned to the mill from the three 
thickeners and the collecting pool 
inside the tailing dam. An effort is 
made to restrict water loss as nearly 
as possible to that due to evaporation. 

Attempts have been made to mix 
the East O’okiep and Wheal Julia 
ores in order to simplify the opera- 
tion of the mill, but to date this has 
not been successful. When the two 
ores are mixed, the activating effect 
of Wheal Julia ore on the pyrrhotite 
in the East O’okiep ore is very pro- 
nounced. The extra tonnage of pyrrho- 
tite floated when milling the mixed 
ores not only displaces chalcopyrite 
in the smelter feed, thus reducing the 
copper output, but also represents a 
serious loss of sulphur for acid manu- 
facture. 


Copper Leaching 


There are two leaching plants in 
operation, the main one being a 500- 
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ton per day tank-leaching plant at 
Nababeep. Leaching of an old tailings 
dump at Spektakel is nearly com- 
pleted and treatment of the waste 
dump left by former operators has 
been started. 

The . Nababeep leaching plant 
started in January, 1951 and up to 
the end of June, 1954 it treated 352,- 
500 tons of ore and produced 7,905 
tons of copper. The ore comes from 
a dump which consists of the oxidized 
capping originally stripped from the 
Nababeep South mine outcrop. 

The ore is loaded with a %-yard 
10-ton truck 
and hauled to a 350-ton coarse ore 


Marion shovel into a 


bin. From the coarse bin the ore is 
fed into a 24- by 36-inch Birdsboro- 


YX 


Buchanan jaw crusher set at 2% 


inches. The crushed material is trans- 


ported to a 250-ton intermediate bin. 


Screen Out Fines 


Ore from the intermediate bin is 
screened at X-inch. Undersize is feed 
for leaching. Oversize is crushed in 
foot Standard shorthead 
operating in closed circuit 


a Symons 5) 
crusher 
with %-inch screens. Oversize is re 
turned to the crusher by conveyor and 
the undersize drops to a fine screen. 
This screen is double-deck with 9- 
mesh cloth on top and a steel plate on 
the bottom deck to collect the under 
size. This undersize, minus-6-inch 
percent, by 
weight, of the ore and is stockpiled 
for future treatment. Oversize is feed 


amounts to about 5 


for leaching. 


Distributor For Tank Loading 


The charging of the leaching tanks 
is most important as there must be 
no Ss gregation of coarse and fine ore. 
The charging distributor was designed 
and fabricated locally and operates 
very well. The distributor is placed 
over the tank to be filled and the 
started. The crushed 
ore is transported by belt conveyor 
to a hopper situated at the center of 
the distributor. This conveyor and 


cone crusher 


hopper are small 
bridge attached to the main bridge 


structure. From the central hopper 


supported by a 


the ore drops onto a_ reciprocating 
belt conveyor 12 feet long, which 
travels to and fro on tracks supported 
on a turntable. The turntable revolves 
continuously, about a central vertical 
axis with the tank being filled, on a 
circular track 29 feet in diameter. As 
the turntable rotates the reciprocating 
conveyor is moved slowly forward 
and backward, as required, to bed 
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the tank evenly from center to out- 
side and back again. 

In order to reduce segregation of 
fine and coarse particles to a mini- 
mum, the leaching tank feed, besides 
being very carefully charged into the 
tanks, is agglomerated during charg 
ing by spraying water ahead of the 
distributor. In spite of careful charg 
ing accompanied by agglomeration, it 
is necessary to remove a proportion 
of the fines amounting to 5 percent 
of the ore in the crushing plant 


Fir Leach And Solution Tanks 


The leaching and solution tanks are 
of wood stave construction, made of 
clear, thoroughly season Douglas 
fir. There are 11 ore leaching tanks 
32-feet in diameter by 14-feet high 
with 3-inch sides and 4-inch bettoms 
These tanks have filter bottoms 

Each leaching tank has 
sponding solution tank located on a 
lower floor. These tanks ar 
in diameter by 8-feet hic! 


ti 


95 teet 


A counter-current system of leach 
ing is employed. Eight tanks of ore 
are being leached at any one time 
while one is being washed, one un 
loaded and one loaded. The leaching 
period is about 18 days, 17 tanks of 
ore being leached per n nth 

Thorough washing of the leached 
charge is essential. After leaching is 
completed each charge is given six 
washes with 10,000 gallon vater and 
the wash water is added to the circuit 
to make up the new acid solution 

The pregnant solution draining 
from the last tank in the circuit, con 
taining the newest ore, is pumped to 
two pregnant soluti torage tank 


O'okiep Milling 


from which it is drawn at a uniform 
rate to the precipitation cells. 

Scrap iron is used for precipitation, 
It must be shaken frequently with 
hooks and compressed air to dislodge 
the adhering copper. The precipitated 
copper is removed from the cells every 
five to seven days. It is air dried, and 
hauled to smelter. 


Operating Details 


An average of 8,500 tons of ore 
assaying 2.50 percent total copper is 
treated monthly. The “oxide” copper 
ontent is about 2.15 percent and the 
ulphide copper averages about 0.35 
percent. The copper minerals present 
ire brochantite, chrysocolla and mala- 
chite, with the sulphide bornite. Ap 
proximately 90 percent of the oxide 
copper and 50 percent of the sulphide 
copper are extracted, giving an ex 
traction of 84 percent of the total 
copper 

The consumption of acid amounts 
to 3.45 pounds of 100 percent sul 
phuric acid and the consumption of 
SC rap Is 


1.6 pounds per pound of 


copper produced, Some of the scrap 
used is rusty 

Some of the items of equipment 
which give good service in this plant 
are mentioned briefly. Duriron pumps 
and Worthington “Worthite” 
are both handling solutions well 
Carlon E plastic pipe resists the dilute 
acid solutions successfully, and Nor 
Var = anticorrosive 


pumps 


paint is used 
throughout the plant on steel and 
Stainles steel shovels have 


een used for four vears and forks for 


wood 
} 


three vears with practically no signs 


yy corrosion 


NABABEEP from the Nababeep mill. In the — foreground are yng parts for the 


mill, at the right are the warehouse and shop 


yuildings. Housing for European em 


ployees in the valley is partially hidden by smelter smoke 
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High Grade WO; Concentrate 
From Complex Low-Grade Ore 


lrawn from the 1.000-ton | 
24-inch belt oc 


18-inch belt cor 
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through to the 
thus bypassing the jaw « usher. Th 
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owhe aid screen fitted 
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Allis-Chalmers L 
th 
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elimmati 


vibr iting scree 


T ishet and 

ut. A large 

urried to reduce 

the tungsten mineral 
The finished product 
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Wet scree 


circuit 


ugher jig 


minus-50.-me sh 


Straking t 


caning ana 


ible com t 


ible conce! 


Crushing 


| 


Sicie 
bin above 
ores tron 


West, East 
are hauled 


rse bin the ore is car 
h belt conveyor to a 
Blake 


The crushed ore 


Allis-Chalmers 
crusher set at 2-inch 


drops onto a 30-inch picking belt and 


is transported at 50 feet per m'nute 


I 
to an 18-inch belt convevor running at 
When tre ating 


from the old dumps, the mat 


right angles tailing 


D. R. RICHARDSON 
Tungsten Mill Superintendent 
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Acid 


table concentrates 


trate i treating 


Grinding and Concentration 


ntrating s« 


1] 


The grinding 
tions of the plant ire in two parall 
duplicate units throughout 


‘ 
mill can treat either 220 or 1! 
per day 

In each grinding unit the ore drops 
into a feed box ahead of a 4- bv 5-foot 
Allis ( halme rs 
screen is fitted with Tvler N« 
5234 ton-¢ ip 


which gives i 


Areovibe screen he 
5230 or 
stainless steel clot 
finished 


proximately minus-35-mesh ready 


. ] ‘ 
proacuct 


tabling. The screen oversize is washe 
i 16- by 24-inch Denver duplex 
lig The lig speed is 285 
ute and the length cf 


the stroke %-incl The wedge 


mineral 
strokes per mit 
bar bed 
ding screeni h 


iS ~-Imk h spacing and the 
artificial bedding is made 


up ot a this 


laver of to %-inch used ball bear 
og } f ; } } } 
ings and pleces of *-inch steel rod cut 
ma . # ' 
about inch jong which just cover 
the screer 
It has 


' 
operate the 


been found impossible t 


gs without an abundant 
supply of hut h water The rou 


’ 


meentrate is drawn 


yg ce 
hutches at intervals ind is clear ! 
lav shift ix 12-inch Denver 
duplex jig 
tion and fe 

The ig 1 \ 

1- by 18-foot Dorr typ 
fier which suitably dew 
When tre iting ol 


lig ire not ope! ited 


for grinding 


SCTCOCTi OVCTSIZ¢£ passes ve 
jig into the dewatering « 
classifier sand 1S laundered ink 
of a rod mill which 
to the 


varallel to the 


lassific 
feed 


vevor, we tl 


from whicl w into 
| This 
» three sid 


f , I nnin & 
tor good pulp fo 


issiher 
ut 


' 
he same exce pt 


Fin eac h unit 1s 


S-foot Marcy open end 
operated at 25.3 revolutions per 
ute and driven by a 60 horsepows 
slipring motor through Vee belts t 
shaft. The rod mill is 


1 week with 


th pinion 
charged twice 24-inch 


high carbon rods The rod mill ais 


charge joins the dewatering classiher 


overflow, which is practically clea 
water 
SRL-( 


iuhead of the wet 


and is pumped with a 3-inch 
sand pump to the feed box 
scTeeti where it 


washes the new feed over the screet 


MINING WORLD 





the rod mill, wet screen g 
dewatering classifier are in closed 
with 
relatively thin pulp to reduce sliming 
f the tungsten mineral. The 
table feed 


3-inch SRL sand pump t 


The rod mill is operated 


screen 


undersize is pumped with 


' = 
» the tablirg 


section 


All mill pumps are installed in 


neratior 


} 
icate for continuous 0] ition 


iupilkK 
ipil 


Tables and Strakes 
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same speed and stroke is the 


The « leane T 
on three 


concentrate is 
recleaner tables 
» at 285 strokes per min 
nch stroke. The final table 
Is made here This con 
collected 
batch flota 
24 Denver unit 

he reagents used are 


Aero Xan 
thate 30] i 


and cresvlic 
After 
j 


settied 


from both units, is 
morrming and given 

1 treatment in a No 
pine oil, acid 
flotation the 


decanted and dried ready for 


concentrates are 
acid treatment. The tailings from the 
tables are 


SRL 


« le aner and rex leane r 


pumped with a 2-inch sand 
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pump to the dewatering classifier and 


pass through the rod mill circuit 


Table Operation 


operat 


The tables are o; 
manner that the split < 
the concentrate end 
roughing section is to | 
tailing and a wide cut 
is made including th 
trate end of the table 
the wolframite band, t! 
consider 
At times 
of metallic bismuth « 


band, and a 


of the quartz 


I edge of the w 
sulphides appear as 
width on the lower s 


mite. The rougher 
assays 10 percent WO 
In the second or cl 
concentrate remove 
wolframite band a1 
the quartz being re 
pletely in the tailing. 1 
centrate assays about 
and contains the 
the sulphide s 
In the 


table 


rec leat Cc! 
concentrate 1s 
issays 65 percent WO 
nearly all eliminated 
trate contains the meta 
i large proportior 
When treating some 
and sulphide content 
reduce the WO. be] 
the concentrate. The 
phide s are mostly re 
tion concentrate, | 
gible loss of the tu 

An endeavor is made to } 
following specifications for t 


table 


ibove 65 percent with the 


concentrates lung 


percentages of the impur 

lows: Sn, 1.50: Cu, 0.05 As 
Sb. 0.10: Bi. 1.00: Mo. 0.40. P 
S, 0.50: Pb, 0.20; and Zn, 0.10 


Removal of Impurities 


It is found necessary to | 
the removal of copper, bismuth, phos 
phorous, and sulphur from the concen 
trates. The sulphides in the table con 
centrate are satisfactorily removed by 
flotation, along with bismuth and cop- 
: However, the bis 
muth may run as high as 8.0 percent 


per in some Cases 


in which case the flotation step alone 


does not achieve the desired results 


Also, the copper content after flotation 
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O'okiep Tungsten Milling 


often exceeds 0.05 surface 
oxidation of the chalcopyrite account 
ing for the 


The bismuth remaining after flota 


percent 


decrease in floatability 

removed by leaching with 50 
acid in batches of 700 
pounds ina small concrete mixer lined 
Maxilvry AWP 


The charge is mixed for six hours, the 


tron 
percent nitric 


with stainless s‘eel 


| 
ered and washed in stainless ste l 


filters. The 


is too 


pressure ig concentrate 


flotation 


coarse for 


} 


in a similar manner. U1 


fortunately it is necessary to use a 


umount of nitric acid than is 
ally equivalent to the bismut! 

ind sulphides present im « rder to pre 
vent precipitation of the bismuth oxy 
rate It is to wash the 
in the 


1 


necessary 
filter with 
before the 
acid solution of bis 


volume of 
tanks 


20 percent 
solution water 
The nitric 
is run into a large 

isphalt lined concrete 
cover the bismuth by the same 


The vellow bis 


recipitation reaction 


mut! assaving 


BIONO., whe 


over YY percent 


nh dried finds ar idy 


ve usual copper 
soluble in cold 
ind when appreciablk 
opper remain after flota 

to hot 


This is done in 5 by 5 by 


necessary to resort 


stan less steel | 
oil bath 


excess heating 


ims which 
to eliminate un 
The charge is 
200° Fahrenheit by heating 


o 350 F. and is constantls 


iring an 8-hour leaching pe- 

«1. At the end of leaching, the charge 

is allowed to cool and is filtered as in 
the cold leach 

No satisfactory method of 


phorus removal has been found 


phos 

The 
phosphatic minerals have been identi- 
fied as monazite (CE La Y Th)PO,, 
apatite (( aF)Ca, PO, and xenotime 
YPO,. The apatite is removed in the 
le aching process, but the other phos 
although present in very small 
have 


ph ites 
phos 


imounts accounted for 


phorous assays as high as 0.25 percent 
in the concentrates 

Indicative ot the metallurgy 
achieved are the results on a 1.0 per- 
cent WO 
ings at Nababeep. The overall recov 
ery was 90 percent o! the WO, in the 
heads, the jigs recovering 50 percent 
at 7] WO, grade and the 
tables recovering 40 percent at 65 per 
cent WO grade 


heads from the main work 


percent 
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HOLES. located 50 to 


vith 


70 feet from the 
Matte flows t 


ynsists of a semi lav dolly 


steel plug fitted into a plate 
86 by 20-toot reverberatory furnace 


This fits flush to the wall of the 
laphole s are closed with i 


O'okiep Smelting Capacity Keeps 
Pace With Expanded Mine Output 


By E. FAIRFAX 


( elters, mostly of the blast 


have perated in the 

1 of Namaqualand for a 

number ears. It is not until the 
properties by the 
O’okiep Copper Company, 


purchase of these 
Limited 
that serious consideration was given 
to the construction of a modern copper 
smelter. In 1937 preparatory work 
August 1940 the 
opper was pro- 


wa started, and in 
first charge of blister 
duced 

Che smelter was originally designed 
to handle the production of the Naba 
beep mine and concentrator with a 
capacity of 12,000 to 15,000 short 
tons of blister copper per year. Since 
that time a mine and mill at East 
O’okiep, a mine at Concordia, and a 
leaching plant at Nababeep, have 
come into production. The yearly out 
put with all these units is estimated 
at 25,000 to 27,000 tons. 


The original smelter consisted of 
one reverberatory furnace, 86 by 20 
feet, one Peirce-Smith converter, 10 
by 20 feet, and a ladle tilting quad 
rant with a 22 foot Walker-type cast 
ing wheel. The furnace was fired by a 


E. FAIRFAX 
Smelter Superintendent 
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5- by 5-foot conical ball mill. Waste 
heat was converted to steam by two 
Foster Wheeler 3-drum boilers. The 
steam was utilized in a 1,750-kw 
turbo-alternator set with condensing 
plant and a _ 10,000-cfm. (intake 
turbo-blower. Since that time, the fol 
lowing additions have been made 

One 7-foot by 36-inch Harding: 
conical ball mill with a No. 80 Impax 
pulverizer as a standby. 

One 10- by 20- foot Peirce-Smith 
converter. 

One 5,000  cubic-foot-per-minut 
intake) turbo-blower. 

One 24-foot addition to the crane 
aisle. 

One conveyor system for handling 
O’okiep concentrates. 


Metallurgy Set by Mine 


In direct smelting or wet charge 
smelting, very little control is possible 
over the charge as the metallurgy 1s 
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more or less fixed by the mineral com- 
ponents. Slags may be changed by the 
addition of diiferent fluxes but the 
grade of the matte is strictly deter- 
mined by the copper to sulfur ratio of 
the concentrates. At the start of pro- 
duction with a bornite concentrate a 
60 to 65 percent matte was produced. 
With the addition of chalcopyrite con- 
centrate from East O’okiep and Con- 
cordia, the matte grade was dropped 
as low as 31 and at the present time is 
around 40 percent. 

In wet charge smelting, the wet 
concentrates are charged along the 
sidewalls of the furnace. The tempera 
ture of the charge is raised so that 
moisture is first driven off, then the 
unstable sulfur atom, and finally the 
sulfide melts and combines with the 
non-sulfide to form a slag and matte 
mixture. 

The most important ore bodies in 
this district are found in feldspathic 
norite or basic norite. The Nababeep 
ore body contains a high percentage of 
hypersthenite, a complex MgO-SiO,. 
A certain amount of this is carried 
over with the concentrate and is 
very difficult to smelt, as it has an ex- 
tremely high melting point 


Design Features 


The layout of this smelter has a 
number of interesting features. Fore- 
most, perhaps, is the unique smoke 
handling system. The smelter is lo- 
cated at the bottom of a tall, hilly 
ridge. The balloon flue handling both 
reverberatory furnace and converter 
gases, goes directly into the hillside at 
the bottom level. At this point a tun- 
nel was blasted out, then an inclined 
shaft, and finally a vertical shaft to the 
top of the ridge. On the top a 110- 
foot high steel stack lined with acid- 
proof radial brick was constructed. 
From the balloon flue level to the top 
of the stack is 242 feet. 

Contrary to usual smelter design, 
the reverberatory furnace was built 
next to the hillside and parallel to the 
length of the converter aisle. Skim- 
ming of slag and tapping of matte are 
done at the side of the furnace next 
to the converter aisle and travel by 
launders to the converter aisle. The 
smelter building is 168 feet long 
originally 144 feet) and 110 feet wide, 
with the crane aisle being 50 feet 
wide. Concentrates from the Naba- 
beep mill discharge from the filter to a 
conveyor belt and then by gravity to 
the smelter concentrate storage floor. 


Material Handling 


With a concentrate charge and sand 
as a flux, a very small crushing plant 
was constructed. Materials to be 
crushed are put through a 10- by 20- 
inch Blake-type jaw crusher discharg- 
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ing into a two-foot Symons cone 
crusher. Undersize drops on the con- 
veyor belt which handles the O’okiep 
concentrates. 

The Nababeep concentrates are re- 
ceived at the smelter as mentioned 
above. The O’okiep concentrates are 
brought eight miles from O’okiep in 
semi-trailers which haul a pay load of 
26 tons. 

Both concentrates and flux fall by 
gravity onto a Chinese gate of the 
concentrate storage floor. Below this 
floor another 24-inch belt extends to a 
200-ton concentrate storage bin and 
60-ton coal bin in the smelter build- 
ing. This same belt extends further 
back to the main smelter coal bin. 

From the concentrate storage floor 
the concentrates are hand-shoveled 
through chutes onto this conveyor. By 
this means a fair mix is obtained. The 
obvious drawback is that this is a day- 
to-day charging system and leads to 
frequent changes in the reverberatory 
furnace charge. 

The mixed charge goes from the 
200-ton concentrate bin into small 
coco pans. Each pan holds about 1,200 
pounds of charge, and is hand- 
trammed to either side of the furnace. 
Charge holes are located on four- and 
five-foot centers along each side of 
the furnace and number 15 to a side. 
About 60 percent of the furnace is 
charged on both sides. 

Future plans are to mechanize this 
section with a belt and tripper for 
each side of the furnace. A great sav- 
ing in labor will be made with this 
mechanization. 


Reverberatory Furnace 


The reverberatory furnace 86 feet 
long by 20 feet wide by 10 feet high, 


O’okiep Smelter 


internal dimensions. The sidewalls are 
built mainly of superduty brick (40 
percent Al,O,, 55 percent SiO,). In 
the settling zone at the tap holes the 
wall is made of magnesite and is three 
feet thick at the bottom and two feet 
above the slag level. The first 10 feet 
of the sidewalls from the burner wall 
are built with burned chromag brick. 
The next 20 on each side are faced 
with burned chromag. This brick is 
used only on the top five feet of the 
sidewalls. The burner wall is 2% feet 
thick and is faced with chromag brick 
to the burner level where it tapers to 
two feet and is built with superduty 
brick. The uptake is a special Bigelow 
shape and has never been rebricked. 
The uptake walls are a double sus- 
pended wall with superduty brick and 
only a small section of them has ever 
been replaced. The curtain wall be- 
tween the two boiler uptakes is also 
a double suspended wall and is re 
placed at approximately four-year in 
tervals. The end wall is three feet 
thick and built of superduty brick and 
has never been replaced. 

This furnace was designed for a 
Bigelow suspended arch. At the start 
of operations all arch brick were su 
perduty and 20 by 12 by 3 inches. To 
adapt the present Lip-tak hangers for 
basic brick another hanger was made. 
This takes the pin-type suspension 
brick. Four bricks, each 20 by 5% by 3 
inches, are suspended together by ‘16- 
inch-diameter mild steel pins which 
extend through the pinhole of each 
brick. At the present time the arch is 
built of 29 feet of burned chromag 
brick, 12 feet metal-cased chemically 
bonded magchrome brick, and the re 
mainder superduty. With all super- 
duty brick a life of eight months was 
maximum, while with the basic brick 


FIRST MODERN SMELTER in the O’okiep area of Namaqualand turned out 27,000 
short tons of blister copper last year. This was the output of all four mines. Unique 
smoke handling system makes use of tunnel and shaft in hill to vent gases. 
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O'okiep Smelter 


SMELTER INSTALLATION « 


i+ iintain hig} 


each preci 
patching 
mnths 

ide of a 
nding an 


tampe a 
ement 


woe 


i i mac! 
the Bigelow 

gth tor ease in re- 
juipped with two 
each of thre« 


3.750 


, 
boilers 


m type nd |} 


i Mving 
teet of heating 


square 
urtace. Steam is gen 
erated in these boilers at a pressure of 


10) pounds and a 


inch 
superheat te mperature of 650° F 

Each boiler is followed by a plate 
type preheater and induced draft fan 
Each preheater was made up of four 
sections and had 4,176 square feet of 
heating surface 


pel square 


(Corrosion problems, 
lack of recirculating air, and poor de 
sign have made these preheaters a 
source of great trouble. Three sections 
have been cut out and on the next 
these will be completely 
torn out and tubular preheaters in 
stalled. At the start of operations pre 


heated air for the pulverizer and for 


shutdown 


furnace combustion was delivered at a 
temperature of 400°F. At the present 
time the temperature is around 260°F. 

Pulverized coal is used as fuel. Coal 
is obtained both Natal 
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from and 


level 


ontained only one 


] 


pitates are 


Pierce-Smith converter. 
production of copper. In an unusual de- 
charged directly to the converters 


The 


smelter 


lransvaal collieries 


Natal coal is 


preferred tor use because it 


has a lower grindability 


Furnace Operation 


Pea coal is fed by a Hardinge con 
stant weight feeder to a 7-foot by 36 
inch Hardinge conical ball 
mill with superfine classifier and fan 
The coal is pulverized to 80 to 90 per 
The fan then 
delivers the coal to one of four burn 


air-sw ept 


cent minus-200-mesh 


ers. Each burner is circular and has a 
10-inch inside diameter. Air for the 
mill and drving the coal is furnished 
by forced draft fans and the preheat- 
ers previously mentioned. Part of this 
preheated air combines with the coal 
air mixture at a point about six feet 


from the burner tip. A damper ad- 


justment makes it possible to set the 
amount of preheated air required. The 


flame is quite short compared to an 


{World Mining Section 


Impax pulverizer flame, but bette: 
flame temperatures and ignition should 
be obtained with the new tubular ai 
heaters. Orsat gas analysis at a point 
55 feet from the burners shows 16 to 
18 percent SO CO., 0.4 to 1.0 per 
cent O.. and 0.0 to 0.4 percent CO 
with 0.04 to 0.08 inches of draft. 
Matte is tapped through either 
of two pairs of tapholes. Each pair 
a high and low hole (three-inch 
difference in levels). The tapholes are 
50 to 70 feet from the burmer wall 
The tapping block consists of a semi 
steel plug fitted into a plate and this 
fits flush to the reverberatory furnace 


has 


wall. These plugs give very satisfa 
tory service with only one per taphol 
per month The three 
inch diameter taphole is opened with 


replacement 


an oxygen lance and closed with a 
clay dolly. The temperature of the 
matte is around 2.040°F. 

The skimming bay is located 75 
feet from the burner wall, with the sill 
being 24 inches above the reverbera 
tory furnace floor 


veved by 


Slag is con 
a train of three 
cast steel slag pots. This train run 
along one side of the converter aisle. 
Thus, it is impossible to skim slag and 
tap matte at the same time, because 
both products discharge next to each 
other in the crane aisle. The tempera 
ture of the slag is 2,240°F 
skimmed from the furnace 

Molten 
to the furnace through a 
launder having a fall of 2% 
foot. The launder enters 
the furnace about three 
burner wall. 


level 
launder to 


when 


converter slag is returned 


cast steel 
inches per 
the side of 


feet from the 


Converting 


The converting aisle is 168 feet long 
and 50 feet wide and accommodates 
two 10- by 20-foot Pierce-Smith con 
a ladle tilting quadrant, and 
part of the casting wheel. One end of 
the aisle is used for sand storage for 
converter flux. 


verters, 


Each converter is equipped with 32 
two-inch tuyeres spaced on six-inch 
They are lined with 18-inch 
burned magnesite brack at the tuvere 
line, 13 inch at the bottom and nine 
inch at the top. Lining 
from 6.000 to 
pending on the 


centers 


campaigns 
12,000 tons, de- 
grade of matte and 
whether it is possible to use magnetite 
lining. Best tonnage has been obtained 
by magnetite lining but at present is 
not used due to lack of converter tim« 

The converters are rotated by 35 
horsepower motors through reduction 
gears. An emergency power system 
using batteries is available in case of 
power failure. This also in 
corporates an emergency rotating de 
vice whereby the converter automati 


vary 


svstem 


Continued on page 78 
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°) Pj e MAY basin in the Buffels River some 15 
ower an an ine op miles from Nababeep. This was de- 
veloped in 1947 and the procedure is 
- to abstract water from the alluvial 
Assure Regular Production "yen. o vstmne 
connected to self-priming pumps 
which deliver the water to a main 
pump station on the river bank. From 
here 500 gallons per minute pumping 
By R. C. MOHLER Stationary, electrically driven com a ——« i pms 
units deliver the water to Nababeep. 

pressors with a total capacity of 16 « 
From there, some 150 gallons per 

000 cubic feet per minute are located 

minute is pumped a further seven 


at different points on the pr yperty to soiling tr O’okiep. 


supply air to the mines and othe: B 
users. These are supplemented, wher y judicious conservation anc 


When the Nababeep mine was re 
opened in 1937 a modern power plant 
was installed consisting of four 1.000 
horsepowe r. Worthington Diesels. di 
rectly connected to 886-kva alterna 
tors, and a 2,186-kva Brown Boveri 
turbo alternator Steam for this latter \ large and fully e¢ 
unit is supplied at 450 pounds per shop is maintained at 


I 


needed, by a number of portable units reclamation, the total water require- 

ments for copper and tungsten con 

centrating plants of a total capacity of 
Workshops 110,000 an per month nt power 
stations generating 20,000 kva; a 
smelter; workshops three major 
square inch pressure and 650°} by takes care of all reps mines, three townsite areas catering 
two three-drum Sterling waste heat boiler making section teel ; to the 
boilers operating on flue gases from for new construction 


needs of some 780 European 
and 800 colored employees and their 


the smelter reverberatorv furnace Oxygen and acetyl families; compounds for 2,600 native 


} 
lr 1943, when the East O Ikiep plants es all ss employees and various other users 


mine was being deve lop } 3 OOO are met by a total input of new water 
I as 4 it sa | a 


1 “ ter amond a ai ¢ 7) 600 g , . 
horsepower, “M.A.N.” Diesel, driving er, rock drill, diamon f some 600 gallons per minute 
trical shops are I { 


Nabakeep and O’okiep 


welding and other pu 


a 2,.550-kva alternator was installed 
This was later supplemented by two 
1 0OO-horse powe! Worthington units In ae neral, worksho i 

identical to those in the Nababeep such as to make the Due to the fact that its mining op 
power station pletely self-sufficient. i espect erations are spread over an area of 


Transport 


mapa ee waniaeds such self-sufficiency b. a : — re oe me that 
mands, and to take advantage of the due to the long distance a the ae "B nde 4 age é slow 
fact that power can be gene! ited in tions from @ major eng oy aa a * ‘ mei rege seg 
Namaqualand more cheaply by steam beg setPeresngate lnseed ory 03558 
ina: Ss ted ellie tele vs Water Supply 4 total of some 90 motor vehicles 
erator units of 2,750 kva and 4,000 Due to 
Kk capacities were installed respe 


tivel in the Nababeep and O okie} 


} ranging trom passenger cars and 
the 2 mare . vanettes, through light to medium lox 


listrict, w . 
_ here the | ries and including 10, 20, and 30-ton 
1S slightly over Six mcthe 


: Diesel units, are in use. These latter 
ver stations. Additional steam for provision of adequ te omprise a total of 25 Mack tip, full 
trailer and semi-trailer units all pow 
pense Initially sufficient ter ered by 200 
puts of 16,000 and 40,000 pounds of available 


these units is provided by two Bab constitutes a major | 
cock-Wilcox boilers having steam out horsepower Cummins 


from old mine we Diesel engines 


ste um per hour shafts but as op itio ed A fully equipped garage is Op 


i 
4 second 4.000 kva—40.000 a sn oe to the erated for the servicing and mainte 
} 


nance of this fleet and of other power 
operated equipment such as shovel 


lers, bulldozers, portable compres 


pound 


our boiler unit is beir point where it wa 


the N ibabeep power! new reserves. S h loac 
ng the course of the next i three, to four, square 1 ’ | sors, and road graders 


R. C. MOHLER 


NEUMAN W. A. WHITE 


Me nical and Ek ical Engineer Assistant Mechanical Engineer 
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How Sulphuric Acid and 
Lime Are Made at O’okiep 


a is sed to leach the 
res Bec ise at id is not 
illy and imp rted acid 

h priced i plant was 

1 in operation in 1949 

from the East 
Narr 


rap res are used asa 


mclitions, scarcity of 

ih power costs, it was 

to build a Mills-Packard 

plant to produce 40 tons of 
i da 

icid plant sulphur dioxide 

produced in a multiple hearth 

ace. The sulphur content of the 


concentrate 


frre 


is maintained at 30 per- 
cent which gives the best operating 
results, with little fusing or building 
up of the roaster charge 

The feed is « onvevyed to a bin at the 
top of the roaster building, and is fed 
as required, 80 to 90 wet pounds per 
minute. Burning just starts in No. 1 
hearth where the temperature is about 
900° F. The temperature increases to 
1,600° in No. 5 hearth. then drops 
to 1,000 in No. 10 hearth. The calcine. 
at about 5 percent sulphur, is 
quenched as it drops to a launder and 
is laundered to concrete settling tanks 
from which it is loaded into a truck 
and hauled to the O'’okiep leaching 
dump for future recovery of about | 
percent contained copper. No attempt 
is made to recover all of the sulphur in 


the roaster as the pyrrhotite supply is 
adequate, but rather this section is 
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operated to produce a gas containing 
6 to « percent SO, at an outlet tem- 
perature of 900° F. 

The roaster gas is drawn off from 
No. 1 hearth and passes into a Cottrell 
precipitator for dust elimination. The 
gas is drawn through the Cottrell by 
means of a variable speed fan of stain- 
less steel construction, then forced 
into the base of the Glover tower. The 
gas at this point is 700 to 750° F., 
which is on the low side for best op- 
eration. 


The Glover tower is of chemical 
brick construction. It is packed with 
chemical brick checkerwork and 
topped with quartz pebbles. The con- 
centrated acid from the Glover tower, 
at 60°, Baume, is cooled to 100° F. in 
four water-circulated lead coolers and 
pumped to a 1,200-ton storage tank. 
The acid is drawn from the storage 
tank as required and delivered to the 
leaching plants in a tank truck. The 
gas leaves the Glover tower at about 
200° F. and passes into the first of 
four Mills-Packard chambers. 

The Mills-Packard chambers are 
round and tapered toward the top and 
are 50 feet high. They are kept well 
covered with water for cooling. From 
the fourth chamber the gas, contain- 
ing 0.1 percent SO., is passed through 
a lead fan into the Gay-Lussac tower. 
This tower is also of chemical brick 
construction. The nitrous vitriol is run 
off into lead-lined wood tanks which 
have proved very satisfactory. The 
strength of the vitriol averages about 


SULPHURIC ACID PLANT at O’okiep 
uses pyrrhotite flotation concentrate from 
East O’okiep mine ore as sulphur source. 


40 ounces NaNO, per cubic foot. The 
nitrogen loss of 15 to 20 percent is 
made up in an ammonia oxidation 
unit with a capacity of 600 pounds 
NH, per day. Ammonia liquor 25 per- 
cent is used. The gauze area is about 
63 square inches. 


Lime Plant 


In order to ensure a steady supp! 
of high-grade lime for the flotation 
concentrators, a lime plant was erected 
and started at O’okiep in 1952. A very 
large supply of dark, fine-grained 
massive limestone containing 96 to 
97 percent CaCO,, and standing 
about 50 feet above the surrounding 
ground level, is located 34 miles from 
O’okiep near Steinkopf. 

The kiln consists of a steel plate 
shell 15 feet in diameter by 30 feet 
high installed on a heavy masonry 
foundation. The foundation has a 6 
foot wide service opening through it. 
On top of the foundation is a 2-inch 
cast iron slab with a 6-foot diamete: 
hole in the center. The grate under 
the kiln is made of loose rails sup- 
ported on heavy steel beams. The kiln 
is lined with three rows of 9-inch fire 
brick, super duty, high duty and nor- 
ma! duty, with a 2-inch space between 
the shell and the brick filled with 
granulated fire brick. The inside meas- 
surement of the kiln is about 10 feet 
in diameter by 30 feet high. 

The kiln is charged with a 1%-ton 
cone bottom bucket which is raised 
with a small electric hoist. The kiln 
is operated continuously, the charge 
being maintained at about four feet 
from the top by daily additions of 
rock and coal. In charging the kiln 3 
tons (4 buckets) of cobble or nut coal 
with the material 
screened out are dropped into the kiln 
followed by 10 buckets rf 
limestone with the minus l-inch ma 
terial screened out. The fines are re 
moved to allow even circulation 


minus-\-inch 


12 tons 


the gases, otherwise uneven burning 
occurs. This charge in alternative 
layers in proportion of three coal to 
12 limestone by weight, gives good 
burning and good recovery of th 
limestone. The burned lime is drawn 
off daily, as required, into car and 
trammed to a slaking shed. 


The production of this plant is 250 
tons of hydrated lime per month. The 
grade of product is 86 to 90 percent 
Ca(OH).,. It is most satisfactory having 
such a convenient and steady source 
of lime. The production can be in- 
creased materially when required. 
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MAKE ONE DRILL STEEL 
DO THE WORK OF MANY! 


TIMKEN’ interchangeable rock bits let you switch bits 
without switching drill steels 


T pays to switch bit types as the ground changes. The 

most economical way to do this is to use Timken® car- 
bide insert and multi-use rock bits. In less than a minute, 
drillers can unscrew one type of Timken bit and screw 
ona different one—right on the job. Notime wasted going 
after another set of drill steels. No need to stock expensive 
double inventories because dozens of Timken carbide 
insert and multi-use bits are interchangeable on the same 
drill steel. 

When you use Timken interchangeable rock bits, you 
know your drillers will always have the most economical 
bit for the ground being drilled—Timken multi-use bits 
for ordinary ground, Timken carbide insert bits for hard, 
abrasive ground. 

Both of these Timken rock bits give you two important 
advantages: 1 ) they are made from electric furnace Timken 
alloy steel, 2) a special shoulder union keeps drilling 


Bearing Company, Rock Bit Division, Canton 6, Ohio. 
Cable address: ‘“TIMROSCO”. 


WHERE YOU CUT COSTS WITH 
TIMKEN MULTI-USE BITS 


Most economical for ordinary ground. 
With correct and controlled recondi- 
tioning, they give lowest cost per foot 
of hole when full increments of steel can 


be drilled. 


WHERE YOU CUT COSTS WITH 
TIMKEN CARBIDE INSERT BITS 


Give highest speed through hard, abra- 
sive ground. Also most economical for 
constant-gauge holes, small diameter 
holes, very deep holes. 


impact from damaging threads. 


... your best bet 
Our rock bit engineers may be able to help you with for the best bit... 
your drilling problems. They're experts in cutting drill- fo ; 
ing costs. There's noobligation. Write The Timken Roller rovery = ® 


TRADE-MARK REG. U.S. PAT. OFF 
MAY 1955 


57 





moon HIG 











ee a Torque 
Converter Drive Transmission Drive 


Your choice of two Horsepower 150 net engine hp 131 belt hp 
outstanding drives Weight 31,600 Ib 31,500 Ib 
Drawbar pull up to 60,000 Ib up to 35,945 lb 


ALLIS-CHALMERS 


RACTOR DIVISION . MILWAUKEE 1, U.S.A. 
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NEW STANDARDS 
OF PERFORMANCE 


for a wide range of heavy-duty work 


Set your sights on an HD-16! This big new tractor not only brings 
you more power for bigger jobs . . . it makes more effective use of 
horsepower, with a brand new Allis-Chalmers diesel engine and your 
choice of two new drives — the job-proved torque converter or the 
easy-shift standard transmission. Either way, the HD-16 brings you 
a new high in tractor-operator efficiency . . . a new high in work 
done under even the toughest conditions. 


NEW STANDARDS OF 
DEPENDABILITY AND 


under all conditions! 


The HD-16 follows the Allis-Chalmers advanced basic design, with 
such important features as its all-steel, Box-A main frame and one- 
piece steering clutch and final drive case . . . straddle-mounted final- 
drive gears with tapered roller bearings . . . unit construction... 
simplified lubrication and service designed with better maintenance 
in mind. What’s more, it is newly engineered throughout to provid: 
big safety factors in all components . . . plus outstanding new fea 
tures like the new Allis-Chalmers heavy-duty diesel engine, new 
“wrap-around” radiator guard, husky new transmissions, new tru¢ 
dimension track, and many others. 





All in all, the new Allis-Chalmers HD-16 
brings you an outstanding combination of 
performance and long life with both mount- 
ed and drawn equipment ...a higher rate 
of production, more working time, more 
work done, LOWERED JOB COSTS. You 
OWE it to yourself to get all the facts now 
from your nearby Allis-Chalmers dealer. 
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Now Yale for Uranium e¢ Minerals Exploration 


e Diamond Core e Mining and Quarry Blast Hole Drilling 


The new Hawthorne Replaceable 


Blade INSERT ROCK BITS 


ALL-FORMATION BITS TO INCREASE EFFICIENCY 


The regular Blue 


OF ROTARY DRILLING 
Demon bit body is 
tints “tne reese «=©60CAWAILABLE IN TYPES “E’, “DB” and “AC” in range of frac- 


The regular 
reaming Stabilizer is 


optional tional sizes from 172%" to 634” 


Dovstevier of the new Hawthorne Insert 
Rock Bit has greatly increased the cutting capacity 
of Hawthorne Bits in harder formations. Like all 
Hawthorne Bits, these Insert Bits were developed 


on Hawthorne's patented interchangeable, replace- 
able blade design, permitting the use of many sets 
of blades with the same bit body. 

Thoroughly lab and field tested, these Insert 
Bits are made of tough tool steel, using a special 
quality of tungsten carbide inserts on cutting sur- 
faces. High toughness of inserts minimizes break- 
age, and a special welding process developed by 
Hawthorne prevents loosening of inserts while 
drilling. A unique dressing procedure produces 
a superior cutting edge, which permits the blades 
to stay sharp while drilling the harder, more 
abrasive formations. 





PRICE LIST—COMPLETE BLUE DEMON BIT 
TYPE “E” TYPE “DB” TYPE “AC” 
$66.00 $77.00 $77.50 
With E, A or B-rod With N-rod sub, With N-rod sub, 
sub, reaming sta reaming stabilizer reaming stabilizer 
bilizer and set of and set of 3%” and set of 42” 
BX insert Blades Insert Blades insert Blades 


Threaded connections available to fit all standard rotary drills 
Special connections can be provided on request 
PRICE LIST—REPLACEMENT BLADES, PER SET (3) 
TYPE “E" TYPE “DB” TYPE “ac” 
ar’— Nx*— 4%"* 
Th" $20.50 %"* $22.00 3" $22.38 
a"* 























7"— 3%"*— 

Bx° $21.00 | 3%" $22.00 ee $26.00 
2 —_ . 
nx’ $21.50 “* $22.00 555"* $32.00 
*Denotes blades carried in stock. Others} &* $34.00 
available on order. AX, BX and NX Blades| 644" $36.00 
are ground to gage for diamond core drill] gy” $40.00 


specifications 6%" $43.00 























Write for illustrated catalog covering com- 
plete range of “Blue Demon” Bit sizes 
for all minerals exploration requirements. 


HERB SATA YD 


P.O. BOX 7366, ROUSTON 8, TEXAS Inc. 
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United States 


Personalities in the News 


JOHN D. BRADLEY, 
who has been execu- 
tive vice president 
of Bunker Hill & 
Sullivan Mining and 
Concentrating Com- 
pany, was elected to 
the presidency of the 
Kellogg, Idaho firm, 
succeeding J. B. 
HAFFNER. In accept- 
ing the position, Mr. 
Bradley, also execu- 
tive vice president of Bradley Mining Com- 
pany, holds a post once held by his father, 
the late FREDERICK W. BRADLEY, who was 
president of Bunker Hill from 1897 to 1933. 


Ralph H. Wilpolt, one-time chief of 
the U. S. Atomic Energy Commission’s 
Exploration Division Geologic branch 
at Grand Junction, Colorado, has been 
named deputy director of the Explora- 
tion Division. This division, with head- 
quarters at the Grand Junction Opera- 
tions Office, conducts the AEC’s pro- 
gram for discovery and appraisal of 
uranium ore deposits in the Colorado 
Plateau area. E. R. Gordon is director 
of the division. 

S. A. Huffman, Reserve Mining Com- 
pany, Duluth, Minnesota, was ap- 
pointed superintendent of mechanical 
maintenance. Reserve is engaged in 
construction of a $160,000,000 project 
to process hard taconite rock into iron 
ore pellets for blast furnace feed. 

W. D. Nebeker, Salt Lake City, 
Utah, has been named president of the 
new Federal Uranium Corporation 
which was formed as a result of the 
merger of ten Colorado Plateau ura- 
nium companies. 

Edward L. Clark, Missouri state 
geologist, has obtained a three-month 
leave of absence to work with the Four 
Corners Uranium Company, Grand 
Junction, Colorado. Garrett A. Muilen- 
burd, assistant state geologist, is in 
charge during his absence. 

James A. Hubeli, St. Louis, Mis- 
souri, is now with the Anaconda Cop- 
per Mining Company reduction depart- 
ment, Great Falls, Montana. 

William Wallace Mein, Jr., San 
Francisco, California, has been elected 
vice president of the American Insti- 
tute of Mining, Metallurgical and 
Petroleum Engineers. 


John Pitts, former production super- 
intendent at National Gypsum Com- 
pany’s plant in Fort Dodge, Iowa, has 
been appointed Works Manager at the 
plant. He replaces R. G. Tarbell. 


W. G. Emminger, general superin- 
tendent of the Nevada-Massachusetts 
Company, has announced his retire- 
ment after many years with the com- 
pany. Mr. Emminger was recently ap- 
pointed State Senator to serve out the 
term of the late Harry A. Munk. Suc- 
ceeding him as general superintendent 
is Eldridge Nash. 

W. R. McCormick has resigned from 
his position as plant superintendent of 
the Calera Mining Company’s Garfield 
refinery, Garfield, Utah. 

Lloyd A. Williamson, owner of Wil- 
liamson Cascade Pumice, Bend, Ore- 
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gon, is president of the Pumice Insti- 
tute, which was formed early this 
year. Vice president of the group is 
Robert H. McClure, Matrad Corpora- 
tion, New York City. 

Five men on the supervisory staff of 
Jones & Laughlin Steel Corporation’s 
Minnesota Ore Division were promoted 
recently. Clarence H. Sleeman, as- 
sistant to the manager since 1953, was 
named assistant manager. Charles H. 
Grant, mining engineer, was promoted 
to chief mining engineer. William 
Ball, acting superintendent of the 
Longyear mine, has been named super- 
intendent of the Hill Annex mine at 
Calumet, Minnesota. Julius Strande 
replaced him as_ superintendent at 
Hibbing. Dan Madich was appointed to 
the position of general maintenance 
foreman for the division. 

John A. Smrekar has been ap- 
pointed supervisor of Industrial Rela 
tions for taconite operations of the Re 
serve Mining Company, Babbitt, Mir 
nesota. 


SUPPORTS DOMESTIC MINING 


“The only way to assure an adequate supply 
in case of emergency is to maintain a strong, 
active mining industry in our own country, 
along with our present stockpiling program 

. the opening up and development of a 
new mine generally requires a period of three 
to six years, and . . . it would be out of the 
question to develop the required production 
after an emergency had arisen. Accordingly, 
we cannot urge too strongly that you estab- 
lish tariff policies under which our domestic 
mining industry can continue to produce and 
to develop new ore reserves.""——-HOWARD |! 
YOUNG, president of the American Mining 
Congress and the American Zinc, Lead and 
Smelting Company, before the United States 
Senate Committee on Finance, March 7, 1955. 


Milton F. Williams, supervisor of 
the Oliver Iron Mining Division, 
United States Steel Corporation, re 
search laboratory, has returned from 
a trip to Africa and England. 

Thomas J. Hubbard, maintenance 
and construction engineer for the Hur- 
ley, New Mexico plant of Kennecott 
Copper Corporation, has joined the 
copper firm’s Utah division. His new 
position is in the mechanical depart- 
ment. 

Cleveland E. Dodge, vice president 
of the Phelps Dodge Corporation, 
voiced optimism at progress at the 
Lavender pit operation, Bisbee, Ari- 
zona, during a luncheon for executives 





HUBERT O. DeBECK, 
who has been a 
consulting mining en- 
gineer for the Baroid 
Division, National 
lead Company, for 
the past year, was 
recently appointed 
evaluation engineer 
for the division. 
Formerly consulting 
engineer for the 
United States Bureau 
of Mines, he will maintain headquarters in 
Houston, Texas. 


of the firm recently. He expressed the 
hope that the pit would continue op 
erating for 12 or 15 years, and said 
that research at the laboratory pointed 
toward economic mining of very low 
grade ores. 

Ray G. Knickerbocker, superin 
tendent of the Mississippi Valley Ex- 
periment Station, U. S. Bureau of 
Mines, has been appointed assistant 
regional director. He will continue to 
maintain headquarters in Rolla, Mis- 

url. 

John C. Metcalf, assistant general 
manager of the Pickands Mather & 
Co. operations in Duluth, Minnesota, 
has retired after 38 years with the 
firm. He has been assistant general 
manager since 1939. 

Ralph Thurston, general manager 
of Mountain Mesa Uranium Corpora 
tion, Wyoming, has resigned his posi- 
tion te establish a private operation. 

Paul B. Jessup has been appointed 
secretary of Kennecott Copper Cor- 
noration, New York City, succeeding 
Robert C. Sullivan. 

Fred Haley, geologist, mining en 
gineer and field scout for 11 years 
with the Salt Lake City, Utah office of 
the United States Smelting, Refining 
and Mining Company, resigned April 
1. He has accepted a position as mine 
manager for Wyoming Uranium Cor- 
poration at its uranium properties in 
Fremont County, Wyoming. President 
and general manager of Wyoming 
Uranium is Hepburn T. Armstrong. 

0. R. Grawe, chairman of the ge- 
ology department, Missouri School of 
Mines, has been elected president of 
Missouri Geologists at the group’s ini- 
tial meeting in Bonne Terre, Missouri. 

C. W. Tandy, Jr., formerly with 
Vinegar Hill Zinc Company as a geol- 
ogist, has accepted a position with 
Shell Oil Company in Texas. 


W. <A. EMANUEL, 
(right) superintendent 
of the Anaconda 
Copper Company zinc 
plant, Butte, Mon- 
tana, has been 
named to succeed 
E. A. BARNARD, gen- 
eral superintendent 
of the Anaconda Re- 
duction Department, 
who has _ retired. 
J. H. McCREA, as- 
sistant smelter superintendent, replaces H. J. 
MAGUIRE, superintendent of smelting since 
1941, who is also retiring. 
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Mitchell H. Kline, Salt Lake City, 
Utah, has been elected vice president 
of Arrowhead Uranium Company, a 
subsidiary of Rare Metals Corporation, 
which is a joint venture of El] Paso 
Natural Gas Company and Western 
Natural Gas Company. 


Charles R. Skinker has been ap- 
pointed secretary of Haile Mines, Inc 
and its subsidiary companies, Tung 
sten Mining Corporation and Manga- 
nese, Inc. He has been associated with 
the New Jersey Zinc Company for the 
past ten years and assumed his new 
duties April 1 


William L. Walsh, formerly with 
General Analine & Film Corporation 
as manager of manufacturing, has 
een appointed assistant to the presi 
dent of Kennecott Copper Corporation 


His duties will be in the field of the 
corporation’s titanium interests. 


John A. Smrekar was named super- 
visor of industrial relations for opera- 
tions at Babbitt, Minnesota by Re- 
serve Mining Company which is 
presently engaged in developing a 
$160,000,000 taconite processing proj- 
ect at Babbitt and Silver Bay. 


George T. Deck, technical director 
at American Potash & Chemical Cor- 
poration’s main plant at Trona, Cali- 
fornia, has been named plant manager 
of the new American Lithium Chemi- 
cals, Inc. plant near San Antonio, 
Texas. American Lithium is a newly 
formed company owned by American 
Potash and Bikita Minerals (Private) 
Ltd. to manufacture lithium chemi- 
cals from lepidolite deposits in South- 
ern Rhodesia, Africa 


50 yoats experience 


in exploration and development 


Boyles Bros. half century of experience and know-how 
has been called upon extensively in the Nation's uranium 
production effort. Pictured above is the shaft of the North 
American Uranium and Oil Co. . . . a shaft-sinking job by 
Boyles Bros. in the Moab area. Boyles Bros. leadership has 
also been long established in DIAMOND CORE DRILLING, 
GROUTING, ROCK BREAKING, MINING, QUARRYING and 


TUNNEL DRIVING. 


Full details on your request 


Bovies Bros. 


DRILLING COMPANY 


Two new assistant directors of re- 
search, Ernest C. Hartman and Philip 
T. Stroup, have been appointed at the 
Aluminum Research Laboratories, 
New Kensington, Pennslyvania. 


Donald C. Hardin, Jr., technical rep- 
resentative for Dorr-Oliver, Inc. at 
the Sanki Engineering Company, 
Tokyo, Japan, will return to the firm’s 
Stamford, Connecticut headquarters 
in June. He is being replaced in Japan 
by F. B. Hardon, who begins a three- 
year assignment with the Japanese 
firm. 


C. Kremer Bain, mining engineer 
and shaft specialist with St. Joseph 
Lead Company, has retired after 35 
years with the firm. He has opened 
consulting offices in St. Louis, Mis 
souri, and plans a trip to New Mexico 
in the near future. 

T. C. Allen, chief engineer of the 
Fernald project of the National Lead 
Company, Cincinnati, Ohio, has been 
transferred to the Madison mine re- 
finery project, Fredericktown, Mis 
souri. 

George A. Roberts, president of the 
American Society for Metals, pointed 
to a serious shortage of strategic me 
tals and metals engineers while speak 
ing at the Metals Congress in Los An- 
geles, California. Dr. Roberts, vice 
president of Vanadium Alloys Stee! 
Company, said that the United States 
may find itself in a vulnerable position 
in the event of all-out emergency be 
cause of its shortage of alloys needed 
to make steel. 

Pornchai Vimuktanandana, mining 
geologist from Thailand, has been se- 
lected by the United States Bureau of 
Mines to receive special training at the 
University of Idaho school of mines. 
Mr. Vimuktanandana has served as 
mines inspector in Thailand for five 
years and will be in the United States 
for approximately one year under the 
study program. 

Mare Lintz and John Alcott, Califor 
nia mining engineers, were in Mexico 
during March investigating cobalt and 
tungsten possibilities in the Alamos, 
Senora region. They were accompanied 
by Alberto E. Maas, mining engineer 
from Alamos. 


OBITUARIES 


Elton Hoyt II, 66, senior partner of 
Pickands Mather & Co., Cleveland, 
Ohio, died March 16. Mr. Hoyt, who 
was widely considered a_ leading 
spokesman for the iron ore and lake 
shipping industries, had been identi 
fied with his firm for 44 years. Under 
his leadership Pickands Mather or 
ganized Erie Mining Company’s $300, 
000,000 project for recovering the iron 
ore content of low-grade Minnesota 
taconite. Last year he was awarded the 
Gary Medal for distinguished service 
to the iron and steel industry. 

Norman C. Stines, 74, formerly con 
sulting engineer and general manager 
for the Admiralty-Alaska Gold Min 
ing Company’s nickel and cobalt 
mines, died March 8 in Winnemucca, 
Nevada. An internationally known 
mining engineer, Mr. Stines worked in 
many countries where he developed 
properties for gold, copper, tin, nickel 
and cobalt. He was one of the key de 
velopers of the United States Smelting 
and Refining Corporation in Alaska 
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Newsmakers 


in International Mining 


NIRAT SAMATHA- 
PAND, director of 
mineral exploration 
for the government 
of Thailand, is now 
in the United States 
under a fellowship 
grant from the United 
Nations Trade and 
Technical Assistance 
program. He is tak- 
ing a refresher course 
in diamond core 
drilling and rotary drilling techniques from 
the E. J. Longyear Company of Minneapolis, 
Minnesota. Much of Mr. Samathapand's time 
is being spent in the field, visiting specific 
operations of the company for actual or the 
job observation of the latest drilling meth- 
ods and equipment, used both in mineral ex- 
ploration and foundation testing 


Ross McRae, who recently com- 
pleted a tour of United States mining 
operations, is working as a metal- 
lurgist for Australian Development 
N.L., Tennant Creek, Northern Terri- 
tory. The Australian gold firm is cur 
rently producing an average of 3,000 
tons per month of 1.5 ounce ore at its 
Noble’s Nob mine. 

Viola R. MacMillan, president of the 
Canadian Prospectors and Developers 
Association, has been reelected for the 
twelfth consecutive year. Other officers 
reelected with Mrs. MacMillan were 
Cyril T. Young, vice president; Fred 
H. Jowsey, secretary, and Mrs. D. I. 
Drewe, assistant secretary. 

A. Savile Davis, manager of East 
Rand Pty. Mines Ltd., was elected 
president of the Association of Mine 
Managers of South Africa at a recent 
meeting of the group. R. S. Cooke, 
manager of Randfontein Estates Gold 
Mining Company (Witwatersrand) 
Ltd., was named vice president. 

Sam Mould, who is in charge of 
drilling operations on the Mantos 
Blancos copper project in Chile, was a 
visitor in Lima, Peru during Febru- 
ary. The Mantos Blancos property is 
owned by the Mauricio Hochschild in- 
terests and is located east of Antofa- 
gasta, Chile. 

Ranchan Kanjana-Vanit, official of 
Tongkah Harbour Tin Dredging Ltd., 
has returned to Thailand after a trip 
to Europe. 

K. C. Maithal, formerly general 
manager and chief mining engineer 
for Bogala Mines in Ceylon, has been 
appointed mining engineer to the gov- 
ernment of India. He will assist the 
head of the mining division in the In- 
dian Bureau of Mines, which is part 
of the Ministry of Natural Resources 
and Scientific Research. 

Daniel Glary has returned to the 
United States from Cuba where he was 
associated with the Minas de Mata- 
hambre. 

Jacques A. de Cuyper, Brussels, Bel- 
gium, is now in the Belgian Congo 
where he is employed by Union Min- 
iere du Haut-Katanga. Union Miniere 
owns and operates the Shinkelobwe 
uranium mine as well as various cop- 
per operations in the Congo. 


MAY 1955 


New employees at Cerro de Pasco 
Corporation’s Peruvian operations in- 
clude: J. J. Bosshardt, foreman at the 
Paragsha concentractor; Giovanni del 
Monego, returning as a junior mining 
engineer; B. F. Fullan, shift foreman, 
electrothermic zine plant; F. W. Le- 
vacher, foreman, Mahr concentrator; 
H. U. Schadegg, returning as assistant 
master mechanic; J. H. Weber, chem- 
ist, general laboratory. 

L. T. Nel, director of the Union of 
South Africa Department of Mines’ 
geological survey, has retired after an 
association of 35 years with the de- 
partment. Acting as interim director 
is H. F. Frommurze, assistant direc- 
tor. 

Halvar Enermalm, manager of the 
Blotberget mine in Swederr, is on a 
two-month tour of Canada and the 
Iron Range area of the United States 
Blotberget is one of the iron ore op- 
erations of Stora Kopparbergs Bergs 
lags A/B. Falun, Sweden. 

Leonard Harris, formerly with Ta 
quah and Abosso Mines Ltd., Gold 
Coast, West Africa, has accepted a 
position as research metallurgist with 
Cerro de Pasco Corporation, La Oroya, 
Peru. 

Recently visiting various Australian 
mining operations were H. Komuro, 
chief representative in Australia of 
Daiichi Bussan Kaisha Ltd., S. Omoto, 
Mitsui Mining and Smelting Company 
Ltd., and I. Kitahara, Mitsui Bussan 
Kaisha Ltd. The Japanese mining men 
toured Mount Isa Mines Ltd., Mount 
Morgan Ltd., Electrolytic Zine Com 
pany Ltd., Electrolytic Refining and 
Smelting Company Ltd., and th 
Broken Hill Associated Smelters Pty 


Ltd. 


T. ZADKIN, reduction 
officer for the Rand 
Leases (Vogelstruis- 
fontein) Gold Mining 
Company Ltd. with 
headquarters in Flor- 
ida, Transvaal, Union 
of South Africa, hos 
recently completed 
an inspection tour of 
mines ond mills in 
the United States and 
Canada. In the United 
States his primary interest was in gold mills, 
and he visited the Homestake Mining Com- 
pany, lead, South Dakota, and the Carlton 
Mill of the Golden Cycle Corporation, Cripple 
Creek, Colorado. He also visited the plants 
of Climax Molybdenum Company, Climax 
Uranium Company, Uteh Copper Division of 
Kennecott Copper Corporation, Montana op- 
erations of Anaconda Copper Mining Com- 
pany, and the Morenci Branch of Pheips 
Dodge Corporation. While Mr. Zadkin's prin- 
cipal interest is in gold recovery, he has done 
much work on cyclonic classification, and the 
results of cyclone use in both primary and 
secondary grinding circuits at Rand Leases 
were published in the January 1954 issue of 
MINING WORLD. With Mr. Zadkin's coopera- 
tion, @ report on the Rand Leases’ new gold 
table was printed in the January 1955 issue 
of MINING WORLD. During his mill inspec- 
tions in the United States he reports much in- 
terest in this table os the result of the article. 
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JOHN W. SVAN- 
HOLM has received 
an appointment as 
consulting economic 
geologist for the Bur- 
mese government's 
Mineral Resources De- 
velopment Corpora- 
tion. Mr. Svanholm 
has been active as 
an = engineer-geolo- 
gist in the Philippine 
Islands, Rumania, 
Germany, and Yugoslavia. He has also spent 
time in Sweden, the United States, and Can- 
oda studying new developments in mining 
and geophysics. Mineral Resources Develop- 
ment Corporation recently announced that 
large manganese deposits have been found 
in the Hopong state and that extensive geo- 
logical and geophysical prospecting is being 
carried out in the area. 


Johan Boman of Stora Kopparbergs 
Bergslags A/B in Falun, Sweden, will 
be in Paris, France this June attending 
the mining convention which marks 
the centennial anniversary of the 
French Mining Association. 


A. L. Job is now with the mines de 
partment in Uganda, East Africa. 


Executives of the National Lead 
Company and the Nickel Processing 
Corporation, which run the Nicaro 
nickel mines and plants in Cuba for 
the United States government, made a 
recent inspection trip of the opera- 
tions. The visitors included: Joseph A. 
Martino, chairman of the boards of di 
rectors of the two firms; Harry C. 
Wildner, vice president of National 
Lead and president of Nickel Proces 
sing; Alfred H. Drewes, Joseph H. 
Reid, William J. Welch, William V. 
Burley, David A. Merson and George 
L. Ratcliffe, vice presidents of Na- 
tional Lead; Rafael L. Gonzales, vice 
president and director of Nickel Pro- 
cessing; Oscar Garcia Montes, director 
of Nickel Processing; and John B. 
Henrich, secretary of both firms. The 
facilities are currently in the process 
of a $43,000,000 expansion program. 


Frank Cameron, Saudi Arabian Min 
ing Syndicate Ltd., has returned from 
Jeddah, Saudi Arabia, and is now at 
his home in Jenkintown, Pennsylvania 

L. Mayger, plant superintendent at 
Macalder-Nyanza Mines, Kenya, was 
recently in Johannesburg, Union of 
South Africa. 

S. G. Gamble has been appointed 
chief topographical engineer of the 
Surveys and Mapping branch by the 
Federal Mines and Technical Surveys, 
Canada. He succeeds P. E. Palmer, 
who has retired. 

Roberto M. Reich, until recently 
chief engineer at Cia Minera Aguilar 
S.A. in Argentina, has been named to 
a similar position at the Sominar S.A. 
tungsten mine, Los Condores, near 
San Luis, Argentina. 

I. H. Warren, formerly with English 
Clays Lovering Pochin & Company, 
Ltd., Cornwall, has taken up a posi 
tion with the Division of Industrial 
Chemistry in Melbourne, Australia. 
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COPPER... 


and Symons Cone Crushers 
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COPPER...and Symons Cone Crushers 


Symons Cone Crushers... the machines that revolutionized crusher 


practice have long proved their efficiency, dependability and 
economy in the profitable reduction of ores and minerals the 


world over. In the case of COPPER, it is significant that more 


than 90% of the world’s production passes through Symons 


Cone Crushers. Throughout the entire COPPER industry, the 


new and repeat orders for these crushers are continued evidence Symons Cone Crushers are built 


- ‘facti EE ae ans vital, ae in Standard, Short-head and Inter- 
of the satisfaction given in fine reduction crushing service. The mediate types with crushing heads 
outstanding performance of Symons Cones in delivering a finely from 22° to 7’ in diameter — ia 


capacities from 6 to 900 tons per 
crushed product in greater capacities and at lower cost makes hour. 


them the leading choice of the world s outstanding mining 
companies. SYMONS . . . A REGISTERED NORDBERG 
pe igs KNOWN THROUGHOUT THE 


NORDBERG MFG. CO., Milwaukee, Wisconsin... 


fi NORDBERG & i= NO ap 





MACHINERY FOR PROCESSING ORES ond INDUSTRIAL MINERALS VIBRATING 
NEW YORK + SAN FRANCISCO ¢ DULUTH « WASHINGTON = 
TORONTO + MEXICO, D.F. « LONDON + JOHANNESBURG SCREENS DIESEL ENGINES 
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FISSION FACTS 


} 


Johnson Sees Adequate 
U.O, At $12 Per Pound 


Jesse C. Johnson, director, Division of 
Raw Materials, United States Atomic 
Energy Commission reports that uranium 
is rapidly becoming just another strategic 
material and that we can look forward 
to adequate supplies to meet foreseeable 
military and industrial requirements. 


He goes on to state that first domestic Today, private 


uranium production came from deposits in the United States 
about $100,000,000 | 
during the past two y 
ing arranged for three ( 
projects totals $70,000,(x 
In addition to this t 
sive Canadian Gover 
many other private 
velopment projects 
African uranium mills ij 
$150,000,000 and upor 


containing only a few thousand tons of 
ore. A 10,000- or 20,000-ton ore body 
was considered large. During the past 
three years a number of deposits have 
been found which contain more than 
100,000 tons and at least one contains 
several million tons. Probably 80 percent 
of the United States’ present known ore 
reserves are in deposits larger than 50,000 
tons; these are deposits that can supply 


uranium at a moderate 
per pound of U,O, 
Private exploration 
all parts of the country where some evi- 
dence of uranium has been found and 
new discove ries are id 
serves faster than they z 
Recent discoveries in Texas a1 ishing reserve Commercial phosphate rock in 
ton may prove important ] 
reserves of the Colorad 
ming, and North 


is now active in 


Monthly Roundup of Mining News 
In the Atomic Energy Field 


st, less than $12 present program will be about $180,000,- 
000. Uranium activities in Australia and 
Portugal are on a smaller scale, but there 
are possibilities for major expansion 
In addition to uranium deposits now 
g uranium re being mined, domestic phosphate and 
ire be shale deposits constitute = =~ low grade 
Florida and the western states is placed 
it 5,000,000,000 tons, containing an esti 
nated 600,000 tons of U,Ox. Tennesse 
ind adjoining states have about 85,000, 
000,000 tons of shale which represents 
reserve of 5.000.000 to 6,000,000 tons 
f U,Ox.. Outside of our United States, 
but in the Free World, many other large 
low-grade deposits of uranium are known 
exist 
Areas ol the Free W rid now produc 
g OF developing uranium have reserves 
it could be developed at a moderate 
st that may total between 1,000,000 
1 2,000,000 tons of U,O, 


How Metallic Uranium Is Produced In France 


Uranium producers should be interested in the following brief 
description of how uranium metal is produced from ores and con- 
centrates. The process described is that of the Bouchet refinery located 
near the town of Ballancourt, France, and owned by the French Com- 
missariat &@ Il'Energie Atomique. Undoubtedly somewhat similar 
methods are being used in the United States. The above pictures are 
some of the first to be shown of this type of a metallurgical plant 

The refinery'’s source of uranium ores and concentrates is several 
deposits in France and Madogascor. After crushing and drying the 
incoming ores and concentrates, they ore stored in a series of bins 
The above picture (left) shows this section of the plant. From the 
storage bins, ores and concentrates are fed to vats and treated with 
hot nitric acid, dissolving the uranium and forming uranium nitrate 

Fine particles in the uranium nitrate solution which contain a smal! 
amount of uranium are removed by pouring the liquid gently from 
the vats. The smal! amount of uranium contained in the insoluble 
residve is recovered by subjecting it to several washings. Clear 
vranium nitrate solution is then sent to other vats. Carbonate is 
odded precipitating other impurities which are in the form of cor- 
bonates, phosphates, and oxides 

The next process is precipitating the uranium by adding caustic 
soda. This is again accomplished in vats. The precipitate, sodium 
uranate, is then filtered in presses into orange-yellow colored cokes 
These cokes are dissolved in concentrated nitric acid, once again 
forming vranium nitrate. Organic chemicals are then added to the 
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solution precipitating the uranium as uranium nitrate and leaving all 
of the remaining impurities in solution. The above picture (right) 
shows the contro! board used in governing the precipitation of the 
vranium nitrate. The precipitate is re-dissolved with distilled water 
and, later, precipitated through oxygenated water in the form of a 
hydrated peroxide 

The peroxide is filtered with vocuum filters and dried in two 
separate types of ovens. By drying up to a temperature of 400° 
Centigrade the uranium peroxide is reduced to UOz. This product is 
again heated in ovens at a higher temperature and in a reducing 
atmosphere of hydrogen, transforming the UOz into UO. This uranium 
oxide is then placed in vats and dissolved with hydrofluoric acid. 
The resulting solution is filtered and the solids, vranium fivoride, 
dried in ovens. Granules of the uranium fivoride are mixed with 
flakes of calcium ond the resulting mixture placed in vats. On the 
bottom of each vat is a hollow cylindrical crystal of pure sintered 
fivorine. 

An exothermic reaction of the mixture in the vats is started by 
igniting an added easily inflammable product. This reaction lasis for 
approximately 12 seconds. Liquid uranium formed during the reaction 
congregates inside the crystal of fluorine. When the reaction has taken 
place, the vats ore cooled for approximately 24 hours and the ingot 
of uranium metal removed. Weight of the ingot is about 70 kilo- 
grams (154 pounds) and is 99.99 percent pure uranium 
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COSTERMANSVILLE, BELGIAN CONGO—The Kinoretain mine 
group is building a new cyanide plant at its Namoya mine and mechaniza- 
tion Operations to reduce production costs. 


WASHINGTON, D. C.—The United States Department of Agriculture 
is received $18,600,000 worth of strategic minerals from foreign coun- 
ries by bartering deals using grains and cotton in payment. 


>» TOCKHOLM, SWEDEN—The Swedish government plans to purchase 
he stock in the Loussavaara-Kiirunavarra Company held by the Grangs- 
lat for $188,224,000. The government already owns 50 percent 


k of Loussavaara which operates the largest iron ore mines in 


lrafig 
tne stoc 
nh 
EFT E RSON, NORTH CAROLINA—Nipissing Mines Company has 
1 sinking a 1,000-foot shaft to develop its Ore Knob copper property. 
1g has indicated 1,219,700 tons of 3.09 percent copper ore 
$ in cobalt, zinc, gold, and silver. 


Lilt 


SA, QUEENSLAND—tThe Australian 


copper price is now set 
$s the 


average London price during the preceding month. 
ce was up to £ A 431 in April which is more than £ A 100 
year ago under government price control 


), UTAH—The United States Atomic Energy Commission 
uum ore from its stockpile here to the new mill of Kerr- 
lustries, Inc’s Uranium Division at Shiprock, New Mexico 


PORTUGAL—The Portuguese Atomic Energy Commission is 
prospect for uranium in a 12,000-square-kilometer area 
Douro River. Both air and ground methods will be used. 


BRITISH COLUMBIA—Aluminum Ltd. has announced 
le its aluminum plant capacity here to 330,000 annual tons 
xite mine production in Jamaica is also planned. 


.RGENT, UNION OF SOUTH AFRICA—The Consolidated Gold 
s of South Africa, Lid. is equipping its mine here for future produc- 
when metal prices warrant. Deep seated deposits of lead-zinc-silver- 

pper have been prospected 


RUM JUNGLE, AUSTRALIA 


The first shipment of uranium concen- 
> h 


s been made to the United States from the new mill of the Terri- 
tory Enterprises Proprietary Ltd. Value of the shipment was $450,000 
yut weight was not released. 


NOUMEA, NEW CALEDONIA 


nere OY the ! 


Nickel production is to be increased 
copening of the Pentecote mines on the east and west coast 
The low-grade ore will be shipped to Japan for smelting 


LOANDA, ANGOLA—An exclusive mineral concession has been applied 
for covering a large area in southern Angola by Jules Harroy and the 
Belgian firm, Compagnie Financiere et Industrielle (CONFINANDUS) 


VIRGINIA, ORANGE FREE STATE 
probably be dev eloped in the 
Freddies Consolidated Mines 


MOAB, UTAH—Kenneth W. Davis, director of reactor development for 
the United States Atomic Energy Commission has predicted that nuclear 
power plants will produce 100,000,000 kilowatts of power in 1977. This 
is equal to total United States power capacity today. 


JOHNSVILLE, TENNESSEE—The E. I. duPont Company has received 
a certificate to amortize the $40,000,000 cost of a titanium sponge plant in 
five years 


A new gold-uranium mine will 
Van Den Heevers Rust area west of the 


EDGEMONT, SOUTH DAKOTA—Mines Development, Inc. is negotiat- 
ing with the United States Atomic Energy Commission for construction 


and operation of a plant to treat uranium ores from the Black Hills and 
adjacent areas. 
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Centenary Celebration 
In Paris June 18-July 3 


The Centenary Congress of the Societe 
de l'Industrie Minerale meets in Saint 
Etienne June 16 to 18 and in Paris June 
18 through July 3 

The working sessions, to be held in 
Paris (except for the first session at Saint 
Etienne), will be grouped, under seven 
special subjects: thick seams June 16-18 
iron and steel June 20-23, mechanized 
getting and loading in longwall faces 
June 20-22, mechanized getting and load- 
ing in room-and-pillar workings June 22- 
24, mineral discovery June 27-30, under 
ground electrification June 27-29, and 
the mine of the future June 30-July | 

Open throughout the duration of the 
Congress will be the International Ex 
hibition of the Mining Industry, wher 
the latest equipment by French and 
foreign eelce no on will be displayed 
There will be models of mining works or 
of recent mining and metallurgical in 
stallations, along with works of art in 
spired by mining or metallurgy. 

The Societe’s address is 60, Boulevard 
Saint-Mic hel, Paris (VI*). 


Cerro de Pasco Plant 
Shifts To Company Ores 


The first of this year marked the end of 
Cerro de Pasco Corporation's contract 
with Volcan Mines for the milling of 
Carahuacra ore. The Mahr concentrator 
is now exclusively milling Cerro de Pasc: 
ore from San Cristobal and San Antoni 
mines in the Yauli area of Peru, with 
supplemental tonnage from Morococha 
Yauricocha, and custom shippers. Mill 

upacity will be increased as demands 
require it 

About 35.000 tons mined during the 
development program at the San Crist 
bal have been stockpiled at the Mah 
Tunnel concentrator to serve as a reserve 
in the event of a bre akdown in the nine 
mile aerial tramway operating between 
the mine and the plant. During the year, 
this ore will be fed to the mill along wit! 
the newly mined ore 

Although lead, copper, and zinc are th 
principal minerals in San Cristobal or 
some tungsten is also present. It is hoped 
that an additional plant for tungsten re 

overy will be in operation at Mah 
Tunnel by the end of 1955 


Australia Ships First 
Uranium to United States 


Australia has shipped its first consign 

ent of uranium oxide concentrate to the 
United States under a 10-year agreement 
between the United States and Great 
Britain. Worth $450,000, the uranium 
was produced at the new Rum Jungle 
processing plant in the Northern Territory 
yperated by Territory Enterprises Pty. 
Ltd. a subsidiary of the Zinc Corporatior 
for the government 
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High-Grade Brazilian Manganese Ore Body 
To Be Developed at a Cost of $67,500,000 


Brazilian project 
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india and Russia Agree 
On Terms for Steel Plant 


India and the Soviet Ur 
in agreement providing f 
f a steel plant in Central 
f Rupees 100 crore I 

mpleted by 1959, a: 
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Rio Tinto Gets 51% 
Of Australian U,0, Firm 


Australasian Oil Exploration Ltd. has 
signed an agreement giving Rio Tinto 
Ltd. a 51 percent interest in its subsidiary 
ompany, Mary Kathleen Uranium Ltd 
near Mt. Isa, Queensland, Australia. Aus 
tralasian will have a 39 percent interest, 

nd the original discoverers a 10 percent 
ding. Rio Tinto will direct the explora 
tion of the lease and has already begun 


nances for this work will be provided 
purchase money paid by Rio 
addition, Rio Tinto will arrange 
up to £A6,000,000 for the 
1 treatment plant and the 
levelopment of the area if 
will also provide technical 
and operational facilities 
atment plant is constructed 
arrange for long-term con 

ts for the sale of uranium onic 
io Tinto has already asked the South 
ilian Mines Department to assist in 
wing the 0) reensland deposits by 
thorough investigation of 
establishing an economi 
treatment. Samples have been 
for laboratory and pilot plant 

n work, 


Atlas Copper’s New Mill 
Treating 1.2 Percent Ore 


Millix I of Atlas Consolidated 
Mining and t lopment Corporation's 
ill it I ledo mi 

blic of the Philippines 

from its initial 1,000 

> UU) mn daily by 


on on 


ads is 
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verage re 
$5,000 000 
An open 
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Place-fix map showing locations of new mine, port, and railroad 
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UNION OF SOUTH AFRICA—The 
uranium program of the gold mines has 
received a marked boost this year with 
commissioning of four new plants—at 
Luipaards Vlei, President Steyn, W elkom, 
and Vogelstruisbult. Like its northern 
neighbor, Daggafontein Mines, Ltd 
Vogelstruisbult Gold Mining Areas Ltd. 
is mining both the main and Kimberley 
Reef horizons. All of the development so 


far advanced on the latter has been con- 
fined to the northeastern section of the 
property, that is in the areas served by 
No. 1 and 4 shafts. Ore reserves on both 
horizons over the past three years have 
reflected a slight but steady increase from 
3,173,000 tons averaging 5.5 dwt over 
42.3 inches at the end of 1952, to 3,207,- 
000 averaging 5.5 dwt over 42.4 inches 
at the end of last year. This was achieved 
despite the increase of 25,000 tons a 
month to 100,000 in the designed milling 
capacity during 1953, and the expansion 
in milling from 990,500 tons in 1952 to 
1.229.000 in 1954. The indications are 
that the proportion of Kimberley Reef in 
the ore reserves has progressively risen 
over the last few years. The reduction 


HARDINGE SCRUBBERS 
FOR PIT-RUN MATERIALS 


Large diameter, short 
length trunnions permit 
chute feeding of unsized 
ore and rock at rates up to 
600 tons per hour. 


The mass loading and ball- 


View of a 10’ x 66" 
Hardinge Scrubber 
cleaning crushed 
dolomite in a 
California plant. 


BULLETIN 37-A-3 


mill action in the scrubber 
quickly and completely 
slurries the clay and dirt, 
permitting ready separation 
on washing screens or 
trommels. 


HARDINGE 


COMPANY, 


YORK. PENNSYLVANIA - 


240 Arch St. * 


INCORPORATED 


Main Office and Works 


New York + Toronto * Chicago + Hibbing - Houston + Salt Lake City + Sen Francisco 
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plant has been redesigned to provide two 
separated circuits—one for treating Main 
Reef ore, the residues from which are 
delivered to a flotation plant and which 
yield a uranium-enriched pyrite concen- 
trate; and the other for treating Kimberley 
Reef ore, which has a higher uranium 
content than Main Reef. The flotation 
plant also concentrates accumulated 
residues from the Main Reef slimes dam. 
The concentrated product is combined 
with current and accumulated Kimberley 
Reef residues and delivered to the ura- 
nium plant. No sulphuric acid is produced 
xy the Vogelstruisbult mine. 


ANGOLA—Jules Harroy, in connection 
with the Belgian group—Compagnie 
Financiere et Industrielle (Confinandus), 
has applied to the Portuguese govern- 
ment = an exclusive mineral concession 
in Angola. The area is located between 
the Meridians East 14°30’ and 13°30’, 
and parallels 15°00’ and 16°30’ south. 
The area is known to contain several 
large deposits of magnetite and _ titano- 
magnetite, and several claims have been 
staked there prior to the application. The 
applied concession lies north of the 
Cunene River, in the southern part of 
Angola. 


FEDERATION OF RHODESIA AND 
NYASALAND-~Sebungwe Mines & Ex- 
ploration Company (Pvt.) Ltd. has with 
drawn from the Copper Queen and Cop- 
per King mines west of Sinoia, Southern 
Rhodesia after spending more than £ 200- 
000 on geological and geophysical work, 
including an extensive drilling program 
Sebungwe was formed by the Newmont 
Mining Corporation subsidiaries, Tsumeb 
Mining Corporation and O’okiep Copper 
Company, and had a three-year option 
on the mines. (See Mixtnc Worip, March 
1955, page 65.) 

TANGANYIKA—Production from Wil- 
liamson Ltd.’s Mwadui diamond mine 
totaled 318,000 carats in 1954, double 
that of 1953. The new plant being erected 
contains all kinds of innovations. Tube 
mills using 2-inch balls will be used to 
break up the ore, which will then go to 
cyclones. The concentrates will be ground 
in slow running ball mills to eliminate the 
softer elements such as limonite, and 
separation of the diamonds will be made 
on traveling grease belts and in electro- 
static separators. Cyclones will be used 
for sorting the finer sizes. 


UNION OF SOUTH AFRICA~Klerks 
dorp Consolidated Goldfields Ltd. is now 
proceeding with the initial phases of de- 
velopment on the Dominion Reef Series 
by means of incline winzes being sunk 
on the reef horizon from the outcrop. In 
the neighboring property of Dominion 
Reefs (Klerksdorp) Lid. this uranium- 
bearing horizon has been exploited for 
some years for its gold content, and ura- 
nium production will be initiated this 
year 

BELGIAN CONGO—Compagnie Mi- 
niere de § Grands Lacs Africains produc ed 
1,989 kilograms of gold ingots. in 1954. 
along with 1,301 tons of cassiterite, 87 
tons of mixture (cassiterite mixed with 
wolframite and columbo-tantalite) 123 
tons of columbo-tantalite, and 82 tons of 
wolframite. In 1953, the production 
amounted to 2,043 kilograms gold, 1,171 
tons cassiterite, 154 tons mixed as above 
64 tons of columbo-tantalite, and 75 tons 
of wolframite. The Simetain company 
produced a total of 5,600 tons of cas- 
siterite in 1954, compared with 5,510 
tons in 1953 
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FEDERATION OF RHODESIA AND 
NYASALAND—Cam & Motor Gold 
Mining Company, (1919) Ltd. is raising 
funds to undertake new low level mining 
in the old Cam mine in Southern Rho- 
desia. Development results at the bottom 
of the mine during the past two years 
have been considered extremely en- 
couraging, and future mining is now 
planned at a_ 10,000-foot depth; the 
present lowest level is 5,000 feet. Plant 
changes are also planned so that recovery 
can be improved. 

UNION OF SOUTH AFRICA—Fred- 
dies Consolidated Mines Ltd. has sus- 
pended development operations in the 
southern section of its lease area—that is, 
the area served by the two shafts of what 
was Freddies South Lease Area Ltd. be- 
fore the recent amalgamation. Recent de- 
velopments in the area disclosed low 
values resulting in only small additions 
to the ore reserves. Mining of these re- 
serves will continue as long as the opera- 
tion proves profitable. Higher values have 
been dis losed in the area served by the 
two northern shafts and the company’s 
remaining resources are being devoted to 
operations there. In the two reduction 
plants four milling units have been in- 
stalled with an overall capacity of 130,- 
000 tons a month. Each unit consists of 
a primary ball mill and two secondary 
pebble mills. Treatment of selected resi- 
due slime is now being carried out in the 
Welkom uranium plant. 


BELGIAN CONGO-The Belgian min 
ing company, Kinorétain, is doubling its 
capitalization to obtain additional work- 
ing capital for increased production from 
its tin and tungsten operations, and to 
make steady profits from its gold opera- 
tions at the Namoya mine. The firm 
operates in the Kindu mining district of 
Kivu province. Tin and tungsten produc 
tion in 1954 was 2,174 tons, an increase 
of 18 percent over the 1,833 tons of 1953. 
The company plans to mechanize opera- 
tions; to build a cyanide plant at the 
gold mine; and to construct two hydro- 
electric power plants of 3,000-horsepower 
each. 


FEDERATION OF RHODESIA & 
NYASALAND-—Production from the rela- 
tively high-grade Chibuluma_ copper- 
cobalt mine in the Rhodesian Selection 
Trust group is expected to be started later 
this year. The main hoisting shaft has 
been sunk. The mine is being developed 
by Chibuluma Mines, Ltd. near Kitwe 
Northern Rhodesia. 


UNION OF SOUTH AFRICA-—St 
Helena Gold Mines Ltd. has started the 
sinking of a third shaft in the north- 
eastern section of its lease area adjoining 
the properties of Western Holdings Com 
pany, Ltd. and President Brand Gold 
Mining Company, Ltd. Of the two exist 
ing shafts, No. 3—a 30° incline unit—is 
exclusively used as a ventilation shaft 
The main hoisting shaft—No. 4, which 
is an elliptical vertical unit—has a capac- 
ity of about 100,000 tons a month. From 
its lowest level, a prospect winze is be 
ing sunk which may later be enlarged to 
a sub incline shaft. Reef development so 
far has been confined to the sub-outcrop 
zone in the central and northern sections. 

ere contour reef drifts have been ad- 
vanced on alternate levels at vertical in 
tervals of 340 feet, with the intermediate 
levels and contour drives cut subse- 
quently midway between the primary 
levels. To facilitate hauling in the drifts 
large radius curves are provided 
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intelli-giants 
will improve 


your slurry operations 


The Chiksan Intelli-Giant — the greatest improvement in 
hydraulicking in 90 years — is making the handling of solids by 
slurrying increasingly economical. 

In delivering minerals, ore, sand, or gravel from their 
source to a solids pump, it is important to keep the percentage of 
solids in line with the maximum capacity and efficiency of the 
slurry pump. 

Intelli-Giants in the Florida phosphate fields are increasing 
yardages moved by some 25%. When handling 800 to 1000 tons 
per hour at a ratio of 40% solids the increase in production 
amounts to thousands of dollars daily. 

At the same time Chiksan Intelli-Giants operate with much 
greater speed, safety and efficiency in the slurry preparation 
because of their ability to traverse areas 120° vertically and 270° 
horizontally. They may be operated at water pressures ranging 
from 30 to 300 psi because of the unique full flow internal design 
of the Intelli-Giant. 


WRITE TODAY FOR DETAILED INFORMATION 


oe car > intelli-Giant 


CHIKSAN COMPANY - BREA, CALIFORNIA « Chicago 3, Illinois - Newark 2, New Jersey 
Well Equipment Mfg. Corp. (Division), Houston 1, Texas 
Subsidiaries: Chiksan Export Co., Brea, Calif.; Newark 2, N.J. 
Chiksan of Canada, Ltd., Edmonton, Alta. 
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The periphery of the hammer mill rotor discs pictured here 


ts re gularly maintained 


with Coated Tube Stoodite, a high alloy electrode providing extreme wear resistance 


HOW TO GET MORE FROM YOUR HAMMER MILLS 


Crushing decomposed rock and clay 
to produce material for wet-finished 
brick is a rough job and mighty 
tough on mill hammers. The Chatta- 
hoochee Brick Company in Chatta- 
hoochee, Georgia, has established a 
maintenance procedure that is 
producing more material at consid- 
erably lower cost by the use of 
Stoody alloys. 

The raw material is dry-crushed 
in a pair of double rotor hammer 
mills. The problem, as usual, is to 
maintain the corners on hammers 
and keep them out to size as long as 
possible. The corners and edges of 
the hammer are, of course, subjected 
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to severe impact and abrasion. At 
Chattahoochee Brick Company new 
manganese hammers are capped 
with an overlay of Stoody 21. As cor- 
ners become rounded and the effi- 
ciency of the mill drops off, the 
hammers are pulled and turned over 
to the weldor for rebuilding. 

Worn hammers as shown in the 
illustration are brought back to size 
with Stoody Manganese and the en- 
tire wearing area is hard-faced with 
Stoody 21. Records show that some 
hammers have been rebuilt and 
returned to service as much as 20 
times. Thus the hard-facing pro- 
gram shows a remarkable saving in 
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replacements as well as in down- 
time, and produces a greater volume 
of usable, properly sized particles. 
Your Stoody dealer would be glad 
to advise you on the maintenance of 
your crushers and other heavy equip- 
ment subject to costly wear. Check 
the yellow pages of your telephone 
book or write to the company for 
complete descriptive literature. 


STOODY COMPANY 


11969 East Slavson Avenve 
Whittier, California 
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ywunt i ted at about was also suggested when the estimated 

1,000 ore reserve is proved after prospecting 

NEW SOUTH WALES Lake George work on the area between Level 3 and 

Mines Pty. Léd. at Captains Flat has re Level 4. Preparations for the stripping 

seemed fallersia producti n. During the operations are ‘ w under Np and the 

operating period in 1954, improvement nine camp has been moved to a — ane 

ioe sacawesinn telus the comolex lend-ule to make way for the stripping work. Act 

seule ean wen Giiduced. A wetiincten ing on the suggestion of Paul A. Schafer 

VICTORIA—Wah Chang nustrens nt nt for the sale of pyvrit or consulting geologist, it was decided to 

Pty. Ltd., a subsidiary of Wah Img aaa ; gece Ene Mio age Al postpone the diamond drilling program 

of New York, has oder li im Fertiliz, re Lid. at Port Kembt er a until the ore at the open pit area is ex 

if liins Street ibourl Oe ee ee ag posed. This work will uncover the struc 

whe re it ul pur hase wang intimony peed | pr greta — nag? ture of the ore body. A  § ss _ 

— poop nay gy -- coe be treated in Port Kembla. Japanese is — drilling program will thus be ob 
m, or act as ge nts for, a ~~ pro, terests are reportedly intereste: “> tainec 

SS we cine snoles ores, chase of lead concentrate NEW SOUTH Wall S—Beach sand 

1 many years, Wah Chang has acted NEW CALEDONIA-T! m- —— sor woe Kanht. mn aa agg 

the United States for King pany of Noumea is r re " south of Port embla. A subsidiary o 

- : - National Minerals Ltd. will operate a 

Island Scheelite (1947) Ltd. of Tasmania signed a contract with ¢ Per f small plant consisting of tables and spi 

REPUBLIC OF THE PHILIPPINES group of mines at Kou A nee rals at Shellharbour. A number of lease 

1 tee Phi Ipp. me governinent has icg tired vast . = tment ° “ ; ipplications have now been granted in 

1,600,000 shares of stock in Lepanto Con veraging 4 yo " ; the Port Kembla-Wollongong area. Pres 

ted Mining Company. The st . Reunion r smecgies “ay: } r : . ent indications are that reserves of heavy 

purchased ill gedly under ques “ now DcmE —_ ft . P “ minerals are smaller than on the longer 

ible circumstances, by two individuals on —— oo * io thece-esy. established areas in northern New South 

Japanese interests during the war oo thi west ray Be : #3 — Wales and southern Queensland. It is an 

stock was seized by the United sched he “ f cage : ‘ ticipated that total output of both rutile 

is alien property after the war will « o* Ure tron 2 and zircon will top existing records this 

to eventual return to the Phili; will go to Japan year. Prices remain favorable and despite 

government. Total operating income REPUBLIC OF THI {I[LIPPINES 1 tendency for average grades to be re 

f Lepanto increas¢ H luced, most companies are tunproving 


ind extending their equipment 


Pesos In order to place the H 
2,477,166.66 over 1953 iis was due to bar Gold Mining ( 
sie nen ona thas : atten ti a ; 
of 38 ~ yw ro melee ade po Fra len , INDONESIA—Japanese 

= 8 
I t 2 of gold pr 
Ore reserves nd of the ! 


2 789.430 she 1 ive! 


representatives 
- negotiating with Indonesia for an in 

| FOCOMMERERE : ' rease in shipments of tin to Japan. The 
:; y diamond drilling —_—— irrent rate is 100 tons per month. If 
‘Sing rifting to prove an 1 ' ' the Indonesia-United States tin 
yuunces of re reserves at the earliest i s I f 

DS re ‘ 


contract 
request 


‘ha : ’ ; not renewed, the Japanese 
von oon oon OS : probably will be granted 

ibove Level 2, and t t inder 

ground development | Le 2 for QUEENSLAND Ravenshoe Tin 
future mass productior i ill redging, Ltd. at Mt. Garnet will curtail 
the National Power ¢ ntrac nstruction work on its dredge following 


ition from the Queensland govern 


NORTHERN TERRITORY—Uranium : . ee 
Devel pment wind Pr specting ima the Pacth Mining ( 


f : rati Mininc Wor, | nt that power from the Tully Falls 
forming irate operating mm : - 

Australian Uranium ( orporats mn to he installation of essing nt roclectric project will not be available 
take r its Adel ! River I 


1eiaide 


Id a one-third 





Development s ul 
Six ver 19) square 


South Alligator River area 
NEW CALEDONIA—Nicke 
rgy iS in the process of ing revised 
1 increas 
program 
lroelectri 
640 000 000 


lesigre 


0 s r vear of terro-1 


PHILIPPINES 


ire I 


mfusion 
B ank 


ot 


Island Supplies Iron Ore for Australian Mills 


increased iron and steel production at Newcastle and Port Kembla, New South Wales, Aus- 
tralia, is leading to increased quarrying of iron ore at Cockatoo Island in Yampi Sound, 3,000 


sea miles away. This 3'/)-squore-mile island off the coast of northwestern Australia is op- 


erated by Australian Iron ond Steel Lid, o subsidiary of the Broken Hill Proprietary Company 
Lid. 750,000 tons of iron ore ore mined here annually. After quarrying, cre is handied by an 
8-cubic-yord electric shovel. Diesel-driven, 30-ton Mack trucks transport ore from the quarry 
down a winding concrete roodway to the primary crushing plant closer to sea level. The top 
of the plant can be seen in the photo above. The crushed ore drops through the piont to the 
wharf below, where it is loaded aboard ships for transportation to the eastern coast 


pig-pivs-stee! output is now 4,000,000 tons per yeor 
{World Mining Section 


Tota! 
MAY 1955 


7) 





why gamble 


on point performance? 


insist on 


TESTED 
POINTS 


fOr... DRAGLINES 
‘a DIPPERS 
HOE DIPPERS 
CLAMSHELLS 
FRONT END LOADERS 
DOZER ROOTER 
RIPPERS 


look for 
this mark 
of wunifo: 


high qualit. 


Self-Sharpening ESCO Points are 
individually Brinell tested to be 
sure they have exactly the cor- 
rect degree of abrasion resisting 
hardness for faster digging and 
longer life. 


Offices and Worehouses: Honolvlv, Howall; Houston, Texas; New York, 
New York, los Angeles, Son Francisco, Californic; Seattle, Spokane. 
Washington, Centrolic, Pennsylvania; Eugene, Oregon; Solt Loke City, 
Uteh. In Conede: Voncouver, B.C. and Toronto, Ontario. 


ELECTRIC STEEL FOUNDRY CO. 


2147 N. W. 25TH AVE., PORTLAND 10, OREGON 712 PORTER ST., DANVILLE, ILL. 


72 {World Mining Section—48} 


INTERNATIONAL 





until the end of 1956. Meanwhile, Table 
land Tin N.L., which is dredging in the 
same area, reports variable monthly out- 
puts of concentrate because of patchy 
ground. These are from 20 to 70 tons per 
month. 


PHILIPPINE ISLANDS—Molybdenum 
has never been mined commercially in 
the Philippines but has been found in a 
number of places, the most notable being 
in Nueva Ecija, Batangas, Marinduque, 
Masbate, Camarines Norte, and in the 
Toledo copper mine on the island of 
Cebu. While there has been interest in 
several known deposits and the Bureau of 
Mines has correlated data on a number of 
the areas, the only immediate source of 
production will be from the Toledo. Daily 
production will be between 400 and 500 
pounds. This is a small quantity in com- 
pa with the Toledo’s copper output, 
mut it is sufficient to warrant extraction 
and may eventually form the basis for a 
new chemical industry in the Philippines. 


VICTORIA—Aerial reconnaissance sur- 
veys of three areas in Victoria will be 
made this year. The Bureau of Mineral 
Resources, Geology, and Geophysics will 
operate in conjunction with the State 
Mines Department. An Auster aircraft 
will be used in the hilly eastern part of 
the state where a heavier plane cannot 
be used. A Douglas DC-3 will be used 
east and west of the Grampians Moun- 
tains (mainly low and very rocky) in the 
western part of the state. The Heathcote 
area, north of Melbourne, will also be ex- 
amined, Emphasis will be on the search 
for radioactive indications 


KOREA—The South Korean govern- 
ment offered 300 tons of tungsten for 
sale in March, or 50 tons more than 
previous offers. Successful bidders were: 
50 tons scheelite to Metallurg for $33.20; 
200 tons scheelite to Wah Chang Corpo- 
ration for $30.00; and 50 tons wolframite 
to Philip Brothers for $31.50. Both previ- 
ous offers had gone to Wah Chang 


INDIA—Raijasthan State’s second Five- 
Year Plan will emphasize development of 
the state’s rich mineral resources, particu 
larly copper, lead, zinc, and gypsum. Ac 
cording to the state's chief minister, 
Mohanlal Sukhadia, there is plenty of 
gypsum available and erection of a fertil- 
izer plant is planned. Officials are also 
taking up the question of installation of a 
zinc smelting plant near Zawar with the 
Union government 


THAILAND—A Japanese firm, Mitsu- 
bishi Metal Mining Company, recently 
concluded an agreement with a Thai 
firm who owns the Chiang Pra mine in 
Surathami to equip the property. Plans 
in their final stage call for creation of a 
joint company capitalized at 10,000,000 
bahts. The Thailand firm will furnish 
the mining rights and other local facili- 
ties to the value of 51 percent of the 
capitalization, while the Japanese firm will 
provide machinery and other equipment 
valued at 49 percent 


MALAYA—The No. 2 dredge of 
SungeiWay Dredging Ltd. has been shut 
down for a_ four-to-six-month period 
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Improves Product with Eimco Agidisc Filters | Eimco Agidise Filer 


The photo above shows an installation of two 6’ diam- improve the operation of the filter station at this plant 
eter by 5 disc Eimco Agidisc Filters in their operating and reduce moistures with the most economical equip- 
position in a new metallurgical concentrating plant. ment. 

These filters were installed as a result of the owner After the installation had been operating for six 
company and Eimco cooperation in a joint effort to months the following data was made available. 





PREVIOUS EQUIPMENT NEW EIMCO FILTERS 
Concentrate handled 350,000 Ibs./24 hrs 350,000 Ibs./24 hrs 
. Labor required 1 man full time 1 mon part time 
. Attention required Constant inspection Periodical inspection every 
6-8 hrs 
Operating Capacity Full load—no capacity ‘2-% loaod—capacity for 33% to 
for additional tonnage 100% additional tonnage 
Equipment 4—Drum filters (not 2—6' dia. x 5 disc Eimco Agidises 
Eimco) 
Filter area 621 sq. ft. 500 sq. ft 
. Floor Space occupied 416 sq. ft. filters only 189 sq. ft. filters only 
. Cake Moisture 20%—21% 14% —15% 
% Moisture reduction over previous method 33% 
10. Filter rate increase over previous method more than 15% 


Eimco specializes in equipment to do a better job for customers who look beyond first cost to get quality 


in filtration. Before you buy, take advantage of construction, individual design and guaranteed per- 
Eimco’s experience in building filtration equipment formance. 


THE EIMCO CORPORATION 


Salt Lake City, Utah—U.S.A 


- Export Offices: Eimco Bldg., 52 South St., New York City 
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WOULD YOU SPEND I5¢ 


to save dollars per ton? 


Then you should seriously consider HMS 

(Heavy Media Separation) as your first step in ore 
beneficiation regardless of how the final 
concentration is achieved. Wemco HMS cost 
as little as ten to twenty cents per ton. Right at 

the mine it can partially eliminate gangue that would 
otherwise be hauled and processed at total costs 

as high as several dollars per ton. 














HMS IS APPLICABLE 
TO MOST ORES AND MINERALS 


Heavy Media makes a sharp separation within 


a wide range of specific g 
{,. 


avities. If handies any size 


om 10 mesh to 8 inches. At these coarse sizes 
Wemco HMS Mobil-Mills have eliminated as 
much as 98%, of the barren material — 75 to 


80 percent is common and even as little as 10 


= v 





gangue removal can be worthwhile. Amenab 
ores toH MS isa simple laboratory determination 


Wemceo offers this service 


WEMCO'S HMS MOBIL-MILL IS A PROVEN COST SAVER 
The Wemco Mobil-Mill is HMS in its most 
practical form. The cost is predetermined and 
because it is a complete plant that is pre-engineered 
and pre-fabricated. It can be assemb 
the mine (or even undergrc 
Mobil-Mill ts so thoroughly 

that it operates from the 

available to fit your 5 

range from 5 to 500 to 


Wemco has built over 50 
HMS plants in use toda 
experience can heip you 
welcomes your inquiry 


DEPT. 82214, 760 FOLSOM STREET *« SAN FRANCISCO 7, CALIFORNIA 
50 CHURCH STREET + NEW YORK, NEW YORK 

129 ADELAIDE STREET WEST * TORONTO, CANADA 

20 BOULEVARD MALESHERBES * PARIS (Se), FRANCE 

Representatives in principal cities of the United Stotes and Conoda 

and in mojor couatries throughout the world. 
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is being mverted from steai 
This is expected to effect a 
operating costs. All 
then be electrically 
perated and further economy should be 


1 
experienced mice the ompany Ww ll be in 


ule it 
to electricits 
substantial 


' : ' 
ee lredges will 


saving 
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RMA—The Burma Government \ 
eral Resources Development Corporatio 
] deposits 


rts that large manganese ley 
n found in Hopong State 12 
£ Taunggyi, Southern S! 
irst opened in 1952, some 2 
eT) ¢X\} 
1 States, United 
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mnwanes have be 
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MALAYA—The biggest 
I vy in Malava since the 
eal presenti 
nd Chinese 
since 


Y Teams re £ 
n Europeat 
have been w rkine 


tion 


irea | 
immediate sou 
of the Kinta 
Chief Inspector 
esults to date h 
INDIA—The 


be ( onside Ting 


government is reported t 
i Rupees 4-crore plan tor 

the expansion of the Geological Survey 
lia during the five vears. The 
ver of train geologists 
d from 150 t 
and fie Id 


vet um 


next 
| would be 
100: lab 
would be 


f the 


survey 


me arly 
equip 
ind nearly half 
d by iny 


nent 
coun 
overe would 
mapped 
The 
uce the 
+} 


on a one-inch-to-one-mil 
government proposes t 
number of circle offices from 
ree. This would mean merging 
ffices in Bombay and Madras 
ne at Hyderabad, while the 
at Lucknew and Calcutta 
mtinued. Calcutta is present], 
iarters for the director of the 
government is 


] 
uso 


Survey. The 
considering raising that posi 
status of director-general, and 
nt the government would hx 
s of having the he vdquarters 
1 to Delhi so that the official we 
vailable for consultation 
ISRAEL—The chairman of the Israel 
Atomic Commission is reported t 
unced the discovery of a 
of extracting uranium from 
leposits, as well as a new m 
iking heavy water. The uranium 
is said to have been tested 
plant. The method of 
water without the 
been carried out on 
The results raise hopes 
vethod t mpete with 
meth od 
MALAYA—Malayan Gold Mining Com 
pany Ltd. is still waiting for g 
[ | to resume prospecting of about 
1.150 acres at Batu Bersawah between 
und Rompin in Negri Sembilan 
egion is still not idere j sate 
ugh to permit for inspection 
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BARRELS 
PER HOUR 


Enlarging and modernizing the grinding room of 


this large cement plant provided a gain in finished product 


which far outweighed the costs involved. 


Consult Stearns-Roger as to how to eliminate “bottle- 


necks” and increase both your plant production and 


efficiency. 


..4 


Stea 


Gunite...one of many modern types of wall 
construction employed by Stearns-Roger in 


buildings which house industrial plants 





COMPLETE NEW PLANTS OR 
ADDITIONS TO EXISTING STRUCTURES 


Undivided Responsibility 


© ENGINEERING 
® DESIGNING 


® MANUFACTURING 
© CONSTRUCTION 











SrLE STEARNS ROCES®S 





” 
MFC co N 
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WHEN GOING sTOUGH 


ITS A WITH... 





MULTIPLE HEARTH FURNACE 


ROASTING 
CALCINING 
DRYING 
ZINC ORES = QUICKSILVER 

(RON ORES —- MAGNESITE 
COPPER ORES LIMESTONE 
TIN ORES MOLYBDENUM 
NICKEL ORES BONE CHAR 
LEAD ORES ——dDIATOMITE 
SODA ASHES LIME SLUDGE 
CREE CAA MAGEEN Added life greater economy from Hensley's special an 


CARBON CLAY GRANULES alysis stee! Cutting Edges whether you're biting and 
ese mowing dirt, shale, rocks, gravel or hard-packed snow! 





Hensley Cutting Edges are precision punched to fit all kinds 
of earth-moving equipment, and may be ordered plain or 
hard-faced to suit your special needs! Contractors arc learn 
SEWAGE SLUDGE ing they can depend on Hensley Cutting Edges—just as they 
LEAD CHEMICALS depend on Hensley dozer rippers, scraper rippers, bottom 
track rollers, scarifier points and many other items in com- 

METALLIC SLUDGES plete stock at your nearby Hensley dealer! 


SELENIUM 


FILTERING MEDIA Write for the name of your necrest HENSLEY Decler 


And for Numerous 
Other Materiols Some Dealer Territories Open 








1248 8 6 TO 22 3” DIAMETER 
NUMBER OF HEARTHS, 1-16 


WwW 7 o nw -.. 


mem {FLEXCO 


Lire a ~ FASTENERS 
“anu tu n wo Re 
sizes—36” and 54” inside and Rie PLATES 


Jiameters having 68-10 











Heorths and include the 


same features as the com m ‘Gs FOR HEAVY 

mercial size furnace ! CONVEYOR 
Bry AND 

wv Scie ee 8 = ELEVATOR 

BELTS OF 


NEw a ee 86 ANY WIDTH 
PACIFIC FURNACING UNIT , 


Higher shell height. Three 
gas burners. Provision for FLEXCO Fasteners 


Pacific Laboratory Furnace 


Pocfic Furnacing Unit 


conversion to muffle unit 
Small volume roasts at any 


desired temperature 


PACIF{(C FOUNDRY)COMPANY . 
FfC FOUND) FOyPAN) 4 


1400 Se. Alemede &. 3100 19th St. 551 Fifth Ave. 
les Angeles San Francisco New York 


76 


make tight butt joints 
of great strength and 
durability. 

Trough naturally, oper- 
ate smoothly through 
take-up pulleys. 
Distribute pull or ten- 
sion uniformly. 

Made of Steel, Monel, Compression Grip distributes 
Stainless, Everdur. strain over whole plote area 
Also Promal top plates. 

FLEXCO Rip Plates are for bridging soft spots and FLEXCO 
Fasteners for patching or joining clean straight rips. 


Order From Your Supply Howse. Ask for Bulletin F-100 
FLEXIBLE STEEL LACING CO. 


4615 Lexington S., Chicoge 44, Iii 
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st 1.600 feet. Tl pany hopes Lake. Two dredges are now being con- 
yprove its ore reserves which, or structed for this job. Both dredge hulls 
December 31, 1954, were estimate: are in the water and work is proceeding 
316.203 tons averaging 0.152 oun i with the superstructure and machinery in- 
stallation. The dredging program will re 

ve 160,000,000 cubic vards of clay 

laving the iron ore body. Already 

t $7 500,000 has been spent of an 

$50,000,000 total cost for the 


ASA \ The Live ne ud Pla Ts, Im 
n being mined by Glenn Franklin 
Herbert, and associates on Liven 
reel he men are using a drag 
lredge Livengood 

was sold by the RFC 

witing Refining and 


ntiv the fir 


ONTARIO 


re- 


‘LIDDICOAT 


Used-to-destruction * no resharpening 





the bit for fast 
_. feed leg drilling 


WORTH AMERICA 


LIDDICOAT BITS LIDDICOAT TEE CEE BITS 


and feed leg drilling achir as shown at right above, isa 
you just can't beat t ’ ly t 


ingsten carbide insert bit designed 
cost cutting combination! De n for on-the-job interchange with 
for efficient, low co peratio Liddicoat used-to-destruction bit 
Liddicoat is the bit that is used-to- both fit the same drill steel 
destruction and then discarded Now, you can switch to the most 
no resharpening nod economical bit — right on the job — 
no extra costs on the same steel — to meet varying 
easier drilling with eg ma- ground requirements. No delay 


chines whatever 


NO THREAD SOCKET... Thy ket of the Lidd t Bit irate to thousandths 
inc? re nt tn t nger nnection and longer mt life. Of 
nent without threads. Forged within the 
is. Any turning of the rod within the 
the rod, vet is easily remo 


aLeT 


The most 


ee = WESTERN 
for roof Kock Out Manufacturing Company 


bolting 552 West 7th South 
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Assays in 1954 of Representative Smelter Charge, Flux, Slags, and Blister fumes with activated charcoal filters 
Copper at O’okiep Copper Company, Ltd.’s Copper Smelter, Not only has maintenance cost been 
Nababeep, Union of South Africa low, but the benefits gained have been 
great. 
os oat ta The matte and converter slag ar 
handled in 90-cubic-foot ladles. Ladles 
are protected with slag shells when 
tapping matte and pouring copper 
Upon failure of a bottom of a ladle 
. four-inch dise is welded in its place 
Ladle consumption has been low with 
only 12 being purchased during th« 
entire operation and all of these can 
still be used. 


Casting 
The casting « quipment consists Of a 
ladle tilting quadrant operated by 


IB bl : “th hydraulic ram, a 22-foot Walker-type 

O'okiep Smelter ' “seo "bleed| ok toe ce la casting wheel, and two 2-ton electric 

Continued from page 54 ot air due to bleedbacks ess la hoists with motor driven monorail 

} bor 3) less steel consumption and 
it if the air pressure drops 

= diene: bail 4) better refractory life 

unds per square inch . 

: 15 Converter flux is sand gathered 

, ' from the veld. This is charged by boat 
lined with a cast 


. a’ from the crane to the converters. It is 


trolleys 
pou During the period ot casting the 
* the converter are first ladle of copper, the converter 
serves as a holding furnace for the re 
maining copper. This works well 


ot ; % as the silic: , 
cai n in ideal flux as the silica-to where there is ample converting time 


: + hot. t] 1) alumina ratio is too low. Experimental 
KC] oO tne collar > . 

work with quartz added indicates a 
definite improvement and will prob 


Under present operating conditions it 
otherwise trouble means the loss of around three hours 


the cast steel se a day in converting time. Either big 


callie ton —— = in the near future —_ ger ladles or a holding furnace will 
* Geial ost of the reverts are resmelted in eventually be installed here 


ii . 
tt in alo the converter with only . smaller ton- An average charge of 26 tons of 
ngle inlet nage being returned to the furnace for blister is cast in 90 minutes. Bliste: 


ri¢ 

bars will average 350 pounds. Bliste 
copper normally produced will assay 
99 percent Cu, with 0.5 percent Ni a 
the main impurity 


‘ 
‘ 


bridgewall protection. 
Bia An unusual departure from regular 


10.000 (int ' practice is that all precipitates from 


~. the leaching plant are smelted directly 


ninut 
through the converters. Up to 400 tons 


onverters 1 


: : The copper after being removed | 
iach. With f copper from pre: ipitates In one 


the 2-ton hoist is cooled, finned 
weighed and sent by truck to Bitter 
fontein for railage to Cape Tow: 


an aa . month has been obtained in this way 
is OnlV S$ cel . . 

or Normal production is 200 tons 
yperation 


; The converter aisle is serviced by 
ment im Corn 


Verena one Pawling and Harnischfeger cran¢ 
; ith a 45-ton main hoist and two 15 


ote: og ka n auxiliaries travelling on the same 


ire en 


Personnel 


months expet The normal | uropean complement 


including maintenance men, is 20. Op 
eration of the waste-heat boilers is 


under the power station. The native 
wwe over han rectifier which cleans the gases with a labor 


creen filter and neutralizes the SO. 160. 


for mechanical rriage. The crane cab is completely 
punching ha iir-conditioned with a Lintern aire- 


force varies between 150 


Summary of Smelting Operations at O’okiep Copper Company, Ltd 


Nababeep. Union of South Africa 
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\IANITOBA \ nin 
f diamond drilling has 
I Ni ke l Lake M in 5, s ibsidi ary ( 

I's Lake Gold Mines, at Barrington 
in northern M initoba. Drilling will 
in anomaly indicated by a survey 
leted last tall. At God’s Lake's Lynn 
property, drilling has resumed this 

in an attempt to extend a coppel 


- tay 
rilling la ist 


dicated by 


ONTARIO—Atlin-Ruff 
rchased a rare ¢ arth 
i the Parry Sound 
| ens sent to a firn 
ites for identification 
ily indicated it was 
ng. A progra Mf pros} 
BRITISH COLUMBIA—Beatrice Min 
( Ltd. is planning extensive dia 


y t its p 
i l pr 


une 


yperty near Cam 
est the Beatrice lode at dept! 
n ore body has been partly 
1 depth of about 200 feet be 

itcrop and a third adit level 

distance from the ore zone at 

greater depth Value ire in 
1 ind = zin Walter 

ger, and B. W. W 


yall 1s CO uting mining engine 


ONTARIO—Canadian National Rail 


iC 
I 


beer perating sleigh t 


rains 
vith radio, to supply nstruc 

it the copper site near Mani 

where buildings and shafts are 
ted. These sleighs are hauled 
llar tractors over a road run 
illel to the new CNR branch 
truction, and will « 

bre ik up Ca 


project re 


ontinue 


I 
ent rapid growth 


| . & 


BRI I ISH ( Ol MBIA Hix mm Placers, 
will resume operations in the Cariboo 
ning district as soon as weather per 
During their last season (May to 
iber 21 ipproximately 50,000 
urds of material were hydraulicked 

e operating pit, including the re 

f trees, logs, roots, et 1 road 
partially regravelled; and other de 
ment work was carried out. A sur 
was made for the purpose of grading 
igher hydraulic pipe line right-of-way 
the pit which will offer a fall of 

t 200 feet for the head of water 
ntract was let for tl 

The company plans with the use 
higher head of water to be ible to 
ppreciable vardage through 

y season. Harry W. Hargood 


bulldozing 
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ONTARIO—Ontari Pyrites Company 
vill spend $100,000 per m nth on ex 


1 development work over the 
IS t 20 m nths, ac ding to pres 
Obiect f the gram is to 
ore res s it the 
| Vermillion inv na in 
iTéa The npans nas 
ted Sudbury Basin Mine 
NOVA SCOTIA—The National Cyp 
um Company has ordered two 15,000 
I vessels built to the company’s 
iny. The 
he largest 
lustry 
to transport gypsum 
quarry near Halifax 
f Itimore and 
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E. A. GODOY & CO., INC. 


CUNARD BUILDING, 25 BROADWAY 
NEW YORK 4, N. Y. 


CHROME ORES * Refractory * Metallurgical « Chemical 
MANGANESE ORES ¢ Metallurgical * Chemical 
IRON ORES ¢ Open hearth « Blast furnace 








CONCENCO® Type “CPC” Classifier 


This all steel Constriction Plate 


The Original Deister Company 
Incorporated 1906 


The DEISTER CONCENTRATOR CO. 025 ciosgow Ave.. Fort Wayne, Indiona 








Classifier is available in 1 to 10 or , 
more cells. Novel secondary classi- 
fceation sharpens the separations 
made by each main cell. Advantages 
offered are: (1) Accurate classifica- 
tion or sharp sizing, (2) Easy and 
effective hydraulic water regula- 
tion, (3) Each cell produces an 
accurate spigot product, (4) Con- 
tinuous discharge, (5) No moving 
parts, and (6) Low maintenance 


You dig Pay Dirt 
with SAUERMAN MACHINES 


sand, gravel, ore or other bulk materials become pay dirt when the cost of 
handling is only a few cents per cubic yard 





638 S. 28th Ave. BELLWOOD, ILLINOIS 
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February 1956. They will be owned by ITALY—Mercury is one of the sub at the Forsby mine at Skedvi. The main 
in English concern and will be chartered stances which has come up for special shaft is now down to about 3,000 feet 
by National Gypsum on a long-term lease ittention by the government in the fiscal probably the deepest metal mine shaft 
measures recently decreed to meet ex on the European continent. At Tuna 
traordinary expenditures. The excise tax Hastberg, a new main shaft has been 
on metallic mercury has been fixed at completed. A new shaft house with crush- 
$51.20 per Hask; alternatively, if mercury ing plant and other surface buildings 
is sold OT TeTIMiVve d from the mine in form has been started 
of ore, matte, or concentrate, the duty POLAND—A 


= trade agreement signed 
is 58¢ per pound of contained metal ; as 


between Poland and Bulgaria provides 
BELGIU M—A new uranium agreement for the delivery of ores, zinc concentrates 
replacing one signed in 1944 is now be ind pyrites to Poland, for which Bulgaria 
SWEDEN hve edi arliament ing negotiated by the Belgian govern will receive, among other items, products 
ll consider vill widing for nationa nent with the United States and Great of the Polish mill industry 
ization of the largest is nines and Britain. The new agreement would cover \USTRIA—The Bl 
er sent plans both quantity and price of uranium to be 
ommission supplied the U. S. and Britain from the 
the gover Belgian Congo. In return, the United 
| 50 percent of States would provide aid for th 
{ the Loussavaara-Kiiru industrialization in Belgium” including 
mpany, exercise t erection of a nuclear plant in Belgium 
se the remainder of the PORTUGAL —Mines et Industrie, S.A 
(,range sberg ompany It ywwhner of the pyrit deposits ot Louzal 
mended that the transactior und Serra de Caveira, r ports an output Started extensive explor ation = for _ 
| by September 30, 1957, for f about 200,000 tons from its mines in material sources. Modernization has been 
#t $188,224,000. Reason for 1954. The crude ore contains 47 to 49 carried out at the company’s mines, and 
lization said to be the grave percent sulphur and about 1 percent coy the new mill at Rudgruvan is in produc 
that will arise when per. The mines have ber iodernized in tion. The company is the main stock 
= - holder in the Dannemora Company and 
1 new plant is under construction ther 


iberger Bergwerks 


Union plans to open an antimony mine 
near the existing Soviet-controlle 
Schlaining Mining Company, where the 
Union holds exploration rights. No date 
has been fixed as vet for mining per 
tions to start 


SWEDEN—Fagersta Steel Works has 


atom 


the last five years and hav in optimum 

litice if mining ipacity of 300,000 ton er annum. Ot 
zherg province will be the companys present tput, one-fifth ITALY—The Texas Gulf Sulphur Com 
' n g gical is for home msumption and the r pany is reported to be negotiating witl 
World War II will mainder for export. Mi leliveries are the Sicilian Regional Government for a 
transported by rail to th ort of Setubal large concession where the company pro 
ibout 60 miles away T he company s poses to carry out extensive geologic il 


‘ 
er whe reOlog 


Schellgaden 
vantages 


+} f Caveira «mine though fully ce veloped surveying 


not at present producing. Its capacity BULGARIA—The Bulgarian state plan 
is about 100,000 tons of pyrite annually for 1955, as presented by the official 


SWEDEN—The Stallherg Company Bulletin of the President of the National 
started production n a small scak Assembly, states that “major attention is 
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Cor UMBIAN BUILDINGS Carbide Insert Rock Bit Grinder 
Grinder complete with fixtures to handle average 
Strong * Fire Safe * Low Upkeep bit dressing requirements of mining and con- 


tracting firms. 

Your own personnel can dress a bit back to al- 
most new appearance and efficiency. Improve 
bit life and drilling speed. 

Fixtures also available without % HP grinder for 
mounting on grinder units you already have. 


Columbian All-Metal Buildings are increasingly popular 
with the mining industry b of their unlimited utility 
valve——for warehouses, engine houses, dryhouses, shops, 
goreges, compressor houses, etc. Prefabricated from 
quality steel. Sectional construction assures easy, low- 
cost erection. Exceptionally weather-tight. Rigid, strong, 
fire-sate. Minimum upkeep. Order from distributors listed Write for Catalog 


below—or write direct for complete information. BITCO INCORPORATED 
COLUMBIAN STEEL TANK CO. Wallace, Idaho Spokane, Wash. 


P. O. Box 4048-H, Kansas City, Mo. Box 929 E. 2928 Trent 


Distributors in the United States Cardin, Oklahoma Helena, Montana 
Oenv Equi m Compon e % 
$45 Govnatcunth Street ry ney ~ yn Street Box 225 Box 914 
Denver, Colerede Selt Lake City, Uteh 


Distributers—Foreign BITCO SALES AND SERVICE, Ltd. 


Avenida Ejorcite Necione! 458-0 908 Front St., Box 129, Nelson, B. C. 
em — ~~ % Moroles 























(World Mining Section—56} MINING WORLD 





After TWO years of field-testing, here’s the 


IMPROVED 
— 


ium pe IRE CORD 


than ever before! 
It has greater pliability 


when cold! 


It’s much easter and faster 
to machine-strip / 


New TIREX CORD retains its 
Selenium Neoprene Armor 
for added toughness. 


New TIREX CORD is still cured 
in lead to make it smoother, 


denser and more uniform. 


The New TIREX is the most 
supple, limber TIREX Cord 
ever made! 


Find out more about the New TIREX CORD. 
Write to the address below for Folder 1022 today. 


SIMPLEX WIRE & CABLE CO., 79 Sidney St., Cambridge 39, Mass. 
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00.000 tons 
The Isbell 

yn has moved 
lhon tons in 

| similar opera- 
th a team well 
nd experienced 


vy how 


open pit MINING 


isbell experience in vol- 
ume earth moving and 
open pit min- 
yng established 
has the equip- 
ment, engineering, man- 
igement, and operating 
personnel for jobs any- 
whe re 
ARIZONA 
CALIFORNIA 
NOW OPERATING IN: NEW MEXICO 


NEVADA 
WASHINGTON 


“4 


CONSTRUCTION COMPANY 
P.O. Box 2351, Reno, Nevada, Telephone 3-7135 
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— . 


to be paid especially to the or 
industry.” This is interpreted by 
to indicate that the import of Soviet and 
Albanian ores did not quite satisty th 
requirements of tlw Let ; 
garia’s only irot 

ENGLAND-—A small uranium mine is 
reportedly being pened it Wheal Bray 
m Bodmin Moor, Cornwal 

SWEDEN — Systematic ead prospect 
nodern electromagnetic meth 
wit in Osterlen 
1 Sweden. The area is about three 


” par 


many 


und steel 


naz using 
is now being carried 
kilometers m sive und is Own j 
Branterik Vining Company 
ITALY—The Montecatini Company re 
rts that its exploration work in the area 
i Cu ecimont gives every 
t raniuin 
nears ¢ 
“Ss nall to merit | i 
yrnent Pitchblende was 
lepths and the 
sutunite and torbernit: 
work was conducted 
freddo and Pradeboni 
vundred million lire 
ENGLAND-—A consider: 
work has been done by 
Lead Company Ltd 
Wolfeleugh and Barbary 
Both of these mines 
luction in the latter 
full output has not vet 
n attempt to get better 
ead and fluorspar, it 
idd a small flot ition 
lressing facilities. This 
yperation by th 


surta 


is expected t ! 

urket for the cor 
ing the vear whicl , iber 
1954. 12.906 tons rud e were 
luced by the OMmpanys resulting } 

wery of 435 tons s pared wit! 
196 tons in the previous vear. Known re 
erves of spar have fallen to 6,000 tons 
but it is estimated that there should be 

narked improvement now that the 
Wolfcleugh and Barbary 
production 

Bl LGARIA The first le ad Zinc sm 
er in the country is reported to be ! 

struction in the eastern Rhodope, a 
yountainous region in the southern part 
{ ‘Bulgaria. The plant will be supplied 
vit re from the Rhodope mining basin 
1 will preduce, among other products 
trolytic zinc. Operations are expected 


| } 
ite this vear 


Hines ire u 


} 


LATIN AMERICA 


MEXICO—The Ban Nacional d 
Mexk S.A. has forecast that at least 
1,000,000 tons of Mexican mined sulphur 
will be exported this vear. Cia Atufrera 
Mexicana S.A. started it off with a ship 
nent of 3.500 tons from a dome at San 
Cristobal near Minatitlan, Vera Cruz to 
the National Sulphuric Acid Associati 
London, England. Azufrera has already 
supplied local industry with more than 
10,000 tons this vear. The port of Coat 
through which the European 
export was made, is cooperating with 
su phur mining Companies im its area bs 
deepening the harbor to 40 feet and pT 


Zacoa) > 
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it yours ofl youns 


Kleenslot 


WEDGE WIRE MAKES MARCEL- 
TYPE SCREENS FOR 
DEWATERING 

SIZING 

AND SCREENING 

OPERATIONS 





This screen hes o merce! type of construction. Specicily 
designed for rough and abrasive type of moterioh, gives 
tong life, non-blirding operation and still presents a fict 
surtece for moterici: to wipe the opening CLEAN. The 
some dewatering efficiency is prevolent and we might 
odd thot this sxreen wos cho designed for operctions 
where slivers of materials passing through are objection 
ebie m the end product. Mode in olf sites and shopes 
wherever opplicabie to ngher ond productive efficiency 


Wledge-Wiite 


5 ot N 





WORLDWIDE 
PROFESSIONAL DIRECTORY 








AGENCE MINIERE & MARITIME S$. A. 

2 wwe Von Bree, Antwerp, Seigium 
Sworn weighers. samplers. assayers of ores. metals 
\eents fer shippers to Eurepean ports. plants 
Merket surveyors, commercial advisers assuring sales 


_ 








HERBERT BANKS JOHNSON 
CONSULTANT 





= Son 
520 test Ave. Rochester 7. N.Y 








LUNDBERG EXPLORATIONS LIMITED 
. & Geophysicists 
tromagnetic 


Radios e & Magnetic Surveys 
VICTORY BUILDING, TeROnTO 








JOHN F. MEISSNER ENGINEERS, INC. 
Consulting Engineers 
Conveyor Systems Storage Methods 
Crushing Plants Ship Leading Docks 
Materials Handling and 
Processing Plants 
308 W. Washingten St. Chicage 6, Ill. 








HARRY J. WOLF 
Mining ond Consulting Eng: neer 
Exammetions— Voi al 9 
One Park Ploce. New York 7, N.Y 
Coble MINEWOLF Tel.: BEctor 2-S307 | 
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IANA—Barima 


pgrad 


a jig 
d to Marath« 


as. Mexi 


CHILE—Dix 
sulphur deposit is rm 
Segunda and Casual 
Bolivian and Argentine b 
Chilean Department of Mines 


has become increasingly 


Tep 


vel ping the co 
serves and is studvir 
nd refining methods 
government funds are 
f the national 

Azufrera 


Trae ri 


Compania 
large “ ale 
PERU—The \ 
(mericas Peruviar 
it Mina Ragra |} 


tons in 1954 as 


ited 
MEXAICO—( 
ero de Mont 
7 S00 000 ext 
yram this ve 
annual orders 
f steel and steel 
duction 1S @XT 
ut SS.000 000 
iport about 


neevieeré 


BRAZIL — Ricl 


mel 


1.000.000 


Cia. Se 


the \f 


Specgy THOMAS ««": 
FLEXIBLE COUPLINGS 


for Power Transmission to 
avoid Costly Shut -Downs 


<3 


wo 


* 


For regular industrial applications 
as well as those extra tough jobs 
in heavy industry 


st. &)p a 


Patented Flexible Disc Rings of special 

steel transmit the power and provide 

for parallel and angular misalignment 
as well as free end float 





DISTINCTIVE ADVANTAGES 


L 


Requires No Attention 


WO MAINTENANCE Visual inspection 
While Operating 





WO LUBRICATION 


WO BACKLASH 


No Wearing Parts 
freedom trom Shut Gowns 





No Loose Parts 
All Parts Soldly Bolted 





Free End Fioat under Load and 
Mrsahgnment No Rubbing Acton | 





te cause Anal Mowement 


Cau NOT 
CREATE” THRUST 
PERMANENT Drives Like a Sold Coupling | 
TORUONAL Elastec Constant Does Not ( henge 
CHARACTERISTICS Orginal Balance 1s Marntaned _j 








Thomes Couplings ore 
mode for o wide range 
of speeds, horsepower 
shoft sizes ond con be 
assembled or disasem 
bied without disturbing 
the connected mochines, 
except in rore instonces 


Write for new Engineering Catalog No SIA 


THOMAS FLEXIBLE 


COUPLING CO. 
WARREN, PENNSYLVANIA, U.S.A. 
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PRODUC | ION PEP is just what new equipment, increased mechaniza- 
mm tion, and new methods can give to your mine, mill or 
EQ NIPMEN i} smelter. This PEP section is MINING WORLD'S way of 


making available to you some of the finest current infor- 


Pr R E V IE \W mation on mechanization. 








boom foot with rubber shock absorbers 
and externally mounted propel brake. To 
learn of the many other important tea 
tures of the PAH 1800 circle No. 70 


Dorr-Oliver Announces 
the Oliver Type L Pump 


Dorr-Oliver, Inc. announces the availa 
bility of a new, six-page, two-color bulk 
tin, “The Oliver Type L Centrifuga 
Pump It describes the mechanical fea 
tures, types and sizes, materials of con 


Syntron Co. Double Decked truction, applications, and ad 


and advantages of 
: this corrosion resistant hemical pump New Denver E ui ment 
Balanced Vibrating Screen Included are drawings and photographs quip 


: : 
The first ir erie f dual de f the unit and its component parts, as Pilot Plant Available 


well , performance curves for the four 4 complete pilot plant hee — mn 
ivailable models. Major design unpre he duced by Denver Equipment ( ompany 


vent of the type L pump is the high The plant consists of a crusher, ball mill 
cut-water or tongue of the ; volute i ‘ lassifier pumps conditioner flotation 
feature which makes the unit self-venting machine, and table. The entire unit is 
minimizes formation of air pockets, and supplied with a structural steel base; all 
nites ve i eager So sg parse ager 1 ple “ s ser mate : a d tor assembly 
aa 4. i dada Cae einen as it ar gore Flexi vility is peotinee to 
a implifies piping + caret ee include at a later time other elements of 
f sat I K crushing or concentrating equipment as 
le No, 77 for your copy may be required. A bulletin describing 
typk il continuous test plant layout is 
ivailable toe ther with add tional infor 
mation on Denver pilot plant equipment 

Circk No. 67 


G-D Announces New Water 
Cooled Rotary Compressor 


An all-new rotary portable air com 


e presso whicl s said to combine the 
New Geiger Counter suhinw edenabed on 


basic rotary advantages ot compactness 


P&H Announces New Large Announced by Nuclear abd chaleae a wow 
weather-detving advantages oO wat 
Capacity Electric Shovel A new Geiger counter, the Model 2615 


cooling has been announced by the 
Gardner-Denver Company This com 
Nuclear Instrument and Chemical Corpo pressor, named the G-D Rotary 600, has 

ration. Nuclear, long a leader in the a capacity of 600 cubic feet per minute 
1 largest electric shovel. Designated anufacture of precision radiation The water-circulating system is fully 
the P&H model 1800 it has an 8-cubi measuring instruments designed the sutomatic and constantly maintains the 
vard capacity and is said to introdu Oracle” in answer to the prospector’s most efficient operating temperature tor 
many new features in large shovel design demand for a sensitive and trouble-free both the engine and the compressor 
The first P&H 1800, equipped with a 9 Geiger counter. Extra sensitivity is pro Also, the new Rotary 600 is equipped 
cubic yard dipper, has joined forces with ided by a cluster of ten specially treated with a simple, automatic speed control 
four other P&H shovels at the Bagdad long-lived Geiger tubes. An additional the G-D 
Copper Corporation, Bagdad Arizona feature of the ten tubes is that if one or 
Some of the most outstanding features more tubes should fail, the 
¥ the model 1800 include P&H elec 
tronic control for all operating functions 
centralized a. wtor drive, widespread 
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Oracle” has been developed by the 
Details have been released by tl 


Harnishchteger Corporation on its newes 


I 
im 


Thriftmeter, which is reported 
to save fuel and wear and tear on th 
instrument engine and compressor because it keeps 
can be recalibrated in the field to con operating speed of the unit in line with 
tinue operating. For complete information iir demands. For more information circk 
n the new On acle circk Nc © No. 63 
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Mobile Mount for Atlas- 
Copco TC-4 Air Compressor 


lo facilitate open-pit mercury mining 
near Cloverdak California, Buckman 
Mines adopted this unusual mobile mount 
tor its new Atlas-Copco CT-4 compressor 
Iwo, 24-inch drills and pneumatic booms 
mounted n an HD-7 Allis 
mers tractor. In addition to maximum 
obility for the ompressor the tractor’s 
full utility | A water 


has been maintained 
tank trailer can be quickly attached by 
draw-bar hitch for wet drilling. Copco 
Pacific Ltd. rates its air-cooled CT-4 t 
185-cubic feet per minute at 100 pounds 
per square inch and operating at a 
moderate speed ot 970 revolutions per 
ninute This is one of a broad series of 
new Atlas-( opco compressors just 

cently introduced. For full informa 
the new ~~ mr 


ircle N 


cr pressor 


Braun Testing Equipment 
Now Manufactured by Bico 


Since 1588 the Braun line of laborator 
esting ipparatus has been well krv wh 
thr vighout the 


’ 


world as the accept 
standard equipment of its kind. In fact 
son tf thi ‘ 


Ss equipment is said t ha 
ir onstant use durir 


Recently the 


entire pat 
cturing rights were acquir ‘ 

In of Burbank, California wh. 
marketing under the trade name 
Bico supplies the assav laboratory 


ining tor crushers samy le 
| 1 
i pulverizers ot 


™ Various 
Porter sieve shakers, labora 
and 


Braun-Bi 


Eagle Iron Works Adds 
Heavy Duty Log Washer 


w king-size log washer has been 
1 by Eagle Iron Works. Diam 

z is 45 inches Tub width 1s 

4 inches and tub length is 30 feet 
I is largely on size of 

ind al nt I 


MAY 1955 
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foreign matter to be removed, the 

is rated at 150 tons per hour. Paddles 
have replaceable Ni-Hard 
nickel-chromium-iron alloy This unit 
can handle material up to 8 inches in 
diameter. For additional data circle No. 71 


shoes ot 


Operational Catalog on 
Michigan Tractor Shovels 


LD sign, 
correct 
capacity 


construction 
application of 
Michigan ‘75° Tr 
ire described and illust: it 
12-page catalog offered | 
ment Company s Constr 
Models for ay 
job conditions are des¢ 
in all wheel drive a tr 
ind a Teal wheel drive 
ments show the numere 
done with i rubl 
Circle No. 7¢ 


Division 


LeTourneau-Westinghouse 
Announces New Tournapull 
LeTourneau-Westing 


has announced a new 

signed machine, the B 

cubic yard single-engin 
scraper. Interchangeable wit 

for use with the B Tournapull is 
rear dump. The new machir 
engineered for quick and « 
ment of component assemblies 
that all major asse blies, suc 
mission, clutch, final drive and 
tial can he lifted from the ma 

out the necessity of time 

} indling of other « nnponents bor 
tional information circle No. 7 


Ultra-Violet Products 
To Move to San Gabriel 


U Itra-Violet Products, Ine n ita 
turers of Mineralight ultra-violet light 
for prospecting, display, and industr 
Se has pure hased the Old San Gabric 
Winery as a site for its new $500.00 
plant. The firm's headquarters current 
ire located at Pasadena, California 

The move is expected to be | 
by June and has been necessitated 
the rapid increase in demand { 
violet lights. A feature of the new 
will be a large display of fluor 
minerals, covering more than 1,000 sq 


feet and open to the public 
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Notes From The 
Manufacturers 











RICHARD H. KOEH- 
LER has been ap- 
pointed director of 
advertising and pub- 
licity for Westing- 
house Air Brake Com- 
pany. He moves up 
from the post of ad- 
vertising and sales 
promotion manager 
at the company's Le 
Roi Division in Mil- 
wavkee, Wisconsin 
Mr. Koehler will begin his new work with 
the porent company in April, headquartering 
in Pittsburgh, Pennsylvania. He succeeds JOE 
H. SERKOWICH, who recently resigned 


Stet nt kker tik hi 
experience in the crushing, calcining and 
size reduction field has included sales en 
gineering work with Allis-Chalmers and 
Consolidated Products 

the Travilor Engineering anc 
inufacturing Allentown 
onnsvivania. He will work out of th 
Allentown ofhice is as ale ‘ 
lohn R. Burkett, formerly a business 
nager tor North American Cvanamid 

‘ited Montreal Canada has been 

nted issistant t the manager olf 
sives department. He has been 
inamid since 1935 and has served 


g and dvestuffs sales ce 


whose 14 years f 


Company ha 


Company 


enginect 


renuasu 
t i i 


Industrie Tin 
1 offices at Ren 


The company designs nan 


penne d a onew 


Nevada in 


ices radiation detection 

uivanced electronic 

Imrte pre ident of Abbot 

has been elected to the 

wnittee of the American 

ot Inde ym ndent Laboratories, In 

rie has been president of his firm 

1939. Abbot A. Hanks is one of the 

independent laberatories in the 
established in 1866 

rr-Oliver, Inc. has relocated its Chi 

Illinois office in the Merchandise 

ind opened a new office in the Mid 

Building, Cleveland, Ohio. Staff 

mbers formerly located in Chicago and 

ton will be housed in the new Chi 

t thes It will serve 

f the Central Sanitary Division managed 

by O. V. Lindell and the Central Indus 

trial Division under the direction of BR. A 
lohnson 

Hewitt-Robins, In 

contract to supply two 


is he sdquart Ts 


has be« n awarded 
miles ot con 
eyor belting and machinery components 
for the new San Manuel Copper Com 
pany mine in Tiger, Arizona. This will 
be the third largest copper mine in the 
United States when it goes into operation 
in 1956 

Cummins Engine Company, Inc. ha 
ippointed M. W. Brooks as regional 

unager for the mid-west district, Cen 
tral Region, with headquarters in St 
Louis, Missouri. Until recently Mr: 
Brooks headed the Industrial Power di 
ision of White Motor Company. H. A 
Strohman, assistant regional manager for 
Cummins Eastern Region, has been 
transferred to the Middl Atlantic office 
f the firm at Harrisburg, Pennsylvania 
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A new 6% by 8, six-cylinder Cat 
Diesel engine is equipped with a 
turbocharger, an advancement in 
track-type tractor manufacture. The 
tractor also will have Caterpillar’s oil- 
type clutch or, optionally, a torque 
converter, in-seat starting, hydraulic 
track adjustment, excellent operator 
visibility, and many servicing con- 
veniences. 

Caterpillar expects the D9 will 
be used in virtually every track-type 
tractor application. Some of the avail- 

- able attachments include the No. 9S 
and No. 9A bulldozers, push cup, 

Big Tractor Research and Development. front and rear cable controls. 

PEP Inquiry Card Although the tractor is big, general 
appearance will conform to the other 
five models of Cat crawlers. A console- 
type contro] panel, seat design, and 
location and careful arrangement of 

. ’ operating controls make a flat, rela 

Caterpillar D-9 Tractor—World s tively open deck. 

Many features of the D9 were de- 
a signed with operator comfort in mind. 
Biggest Crawler Makes Its Debut Starting engine controls are readily 
accessible from the seat. The one-man 
seat has sponge rubber cushions and 
epower crawle1 duction crawler—climaxes 10 years of is adjustable fore, aft, and vertical. 
harged engine be big tractor research and development Oil clutch, steering clutches, and 
hine in Caterpillars it Caterpillar. Moreover, the Com- brakes are power assisted for ease of 
It is the pany has drawn upon 50 years of operation. 
has re track-type manufacturing experience sina Safety was considered throughout. 

There are locks on both brake pedals. 

Pumps are mounted on the rear of the 

engine to provide constant power for 


hvdraulic actuation of brake and 
for other tractors.” clutch boosters. 


fron , ‘ 
fie 4 to produce a “light-footed giant, with 


every part aimed at the kind of serv- 


ice which is too tough and too rugged 





Specifications for Caterpillar D9 Tractor 
Direct Drive, Series D CAPACITIES 


Cooling system 
Fuel tank 
Lubrication system 
Crankcase 
Transmission 
Flywheel clutch 
Pull Maximum Pull Final drive (each) 


’ Recoil spring housing (each 
ds pounds 


4,200 60,860 GENERAL DIMENSIONS 
41.600 16.710 Gauge a 
3,970 Length (overall ) 7 feet 10% 
23.580 Height (measured from tip of grouser of standard track shoe t 
16,670 highest point, exclusive of exhaust and precleaner 5 feet 9 inches 
10.920 Width ( overall t ll 
Height drawbar above ground 
standard track shoe 
Ground clearance measured 


6 shoe to lowest point of bev 


1.200 WEIGHT 
800 Dr u ) 54,000 pounds 
Full pressure Operating ' mate 56,200 pound 
Caterpillar-built 
k i N fine i ecification D396-48T). oft Torque Converter Drive, Series D 
alled N a f r burm ul, i inimum cetane rating of 35 HORSEPOWER 
STARTING METHOD : sation e 


cviinde 


we 


Engine horsepower at filywhee 

crou ©. gasoline ¢ ‘ OPERATING PERFORMANCE DATA 
CLUTCH: Oi typ f meta { slates with p nter ngae Drawbar pull—The torque converter i 

el H aulic . t utch ricated i con y ) 1 lrawbar pull to the ad within the following speed ranges 
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SEPOR MICROSPLITTER a specially de- 
signed Jones type riffle used for mixing 
fine grained materials and obtaining ho- 
mogenous splits and microsamples is of- 
fered by Sepor Microsplitter Supply. The 
Sepor Microsplitter is being ee for re- 
ducing moderate size bulk samples to mi- 
crogram amounts with a high degree of 
precision. Circle No. 1. 


SURVEYING INSTRUMENTS: Wild 
Heerbrugg Instruments Inc. announces the 
Swiss precision-designed Wild T-1 optical 
repeating transit. Both the horizontal and 
vertical angle are read through a micro- 
scope alongside the telescope eyepiece. An 
optical micrometer eliminates possibility 
of reading errors. Illumination is provided 
by a daylight mirror or battery attachment 
for underground work. For complete data 
circle No. 2. 


RIPPING ATTACHMENT: The Hensley 
Equipment Company has announced the 
development of a special ripping attach- 
ment to fit your motor grader or bulldozer 
mold board. The Hensley ripper fits all 
motor graders and most small dozers with 
bold boards 18- to 24-inches in height. 
Ripping depths are 7, 13, and 17 inches. 
Circle No. 3. 


POWER PLANTS: Combustion gas tur- 
bine power plants, a newly available 
source of electrical energy, are now being 
manufactured by the Westinghouse Elec- 
tric International Company. This type of 
power plant has the advantage of requir- 
ing very little water, an important factor 
in isolated arid regions. Also, the weight 
of such a plant is considerably less than 
that of a steam-electric unit of the same 
capacity. It requires relatively little op- 
erating and maintenance labor. Circle No. 


TIRFOR GRIPHOIST manufactured by 
Griphoist, Inc. is a manually operated 42- 
pound-portable hoist. Capacity of the Tir- 
for is 3,300 pounds at 10 feet a minute 
with single line, or with multiple sheaves 
up to 10 tons. Circle No. 10 for full de- 
tails. 

CENTRIFUGAL PUMPS: LaBour Com- 
pany, Inc. has available a new informa- 


tive 12-page catalog on their line of pack- 
ingless self-priming centrifugal pumps. 
The catalog gives specifications of their 
different types of pumps, installation in- 
structions, operating information, and a 
table showing friction of water in pipes. 
No. 11. 


For your copy circle 
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NEW PORTUGUESE PAMPHLET on 
excavators is available from the Bucyrus- 
Erie Company. The 16-page pocket-size 
booklet briefly explains the value of indi- 
vidual design for each model in the B-E 
line of ¥g- to 4-cubic-yard excavators. 
Translated into Portuguese the ick, 
easy-to-read booklet sums up the icons 
excavator’s advantages with field photos 
of each size machine highlighting the 
illustrations. Circle No. 12. 

DIAMOND BIT CATALOG: Diamond 
Tool Research Co., Inc. of New York has 
recently issued a four-page catalog cover- 
ing its complete line of diamond drill 
bits and reaming shells. A choice of three 
matrices enables you to select the one 
best suited to your drilling conditions. 
Diamond Tool, a prime importer of dia- 
monds, also offers rapid resetting service 
which is described in the catalog. For 
your copy of the catalog and a price List 
circle No. 13. 


ORE CARS: The world’s largest bottom 
dump hopper cars with automatic air- 
operated clam-shell doors, will be con- 
structed by Baldwin-Lima-Hamilton Cor- 
poration for the San Manuel Copper Cor- 
poration, San Manuel, Arizona. The con- 
tract calls for 45 of these mammoth ore 
cars; each car having a capacity of 70- 
cubic yards struck or 100 tons, and weigh- 
ing 68,000 pounds. For complete infor- 
mation on Baldwin-Lima-Hamilton ore 
cars circle No. 6. 


INTERNATIONAL TRUCKS: Thirteen 
new six-wheel motor truck models have 
been introduced by the motor truck divi- 
sion of International Harvester Company. 
This brings to 92 the number of tandem 
drive units offered by Harvester. To learn 
more about Harvester’s new 

circle No. 7. 


PORTABLE SKYHOOK: The Magic- 
Pole Unipod, manufactured by the B. E. 
Wallace Products Co., fills the need for 
a practical portable skyhook as a hoist 
support. The Magic-Pole Unipod provides 
a sturdy support for hoists while lifting, 
shifting, or lowering equipment, at almost 
4 location, either i rs or out. Circle 
lo. 8. 


DUST COLLECTORS: The American 
Wheelabrator & Equipment Corporation 
has available several booklets showin 
various installations of their Dustube col- 
lectors in the mining and metallurgical 
industries, plus sizes and specifications of 











ho Steen svitte. See youn, dete. 


CENTRIFUGAL. PUMPS: Dorr-Oliver 
Incorporated has developed three addi- 
tional sizes of the Oliver type L centrif- 
ugal pump. The complete range now in- 
cludes 1-, 144-, and 1Y;-inch models in 
addition to the 2-inch unit. These corro- 
sion resistant chemical pumps are said to 
incorporate new elements of design which 
increase efficiency and simplify priming. 
For more details circle No. 30. 
FLOTATION MACHINES: How the 
Denver “Sub-A” Super Rougher has been 
engineered to handle large volumes of 
pulp with the greatest possible efficiency 
is discussed in a bulletin recently 
lished by Denver Equipment Company. 
Cell dimensions and specifications are also 
included. Circle No. 24. 

DRILLING: In a recent drilling test con- 
ducted by the American Percussion Tool 
Co. it was reported that their rotary 
cussion drill developed a 3 to 1 drilling 
ratio over conventional rotary drilling. 
Cuttings resulting from ordinary rotary 
drilling averaged \ie- to ¥%-inch i nsize, 
while those from the rotary percussion 
drilling were Yg-inch to 200 mesh. To find 
out how the American Percussion drill 
can increase your hole footage circle No. 
31. 

V-DRIVE SELECTIONS, usin 
horsepower rating and improv 
techniques, can now be A oe 
accurately by means of a bulletin pre 
pared by the Fort Worth Steel & 
chinery Company. The bulletin also con- 


tains engineering information on other 
types of V-belt drives. For a copy Circle 
No. 33. 


¥%-YARD SHOVEL-CRANE: Link-Belt 
Speeder Corporation has introduced a new 
¥,-yard machine with “big rig features.” 
new machine is the Lesa. It is stated 
that the purpose of offering this com- 
bination of big rig features in a ¥-yard 
machine, is to assure a greater return per 
equipment dollar. To learn more about 
how the LS-58 can help you circle No. 39. 
HIGH RESOLUTION SEISMIC system 
was designed by Houston Technical Lab- 
oratories to meet demands for an ex- 
tremely versatile system of exploration for 
minerals, to obtain detailed information 
in the depth range of 50 to 5,000 feet. For 
complete details circle No. 
LE ROI COMPRESSOR CATALOG: A 
new catalog just issued by Le Roi Divi- 
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sive Airmaster features. Circle No. 47. 
NEW BUCYRUS-ERIE 40-R: The Bucy- 
rus-Erie Company 

model to its line of rotary 


@%, to 9-inch holes. Like the bi 
this new drill features the flexibility of 
Ward Leonard variable-voltage control 
that gives the operator smooth instant 
command over rotation speed of drill pipe 
at all times. In addition you have your 
choice of either electric or diesel-electric 
power, plus several other field-proved ad- 
vantages. Circle No. 48. 
DINGS RM MAGNETS, manufactured 
by the Dings Magnetic Separator Co., are 
said to be the most efficient tramp iron 
on the market. Reportedly they 
I stop tramp iron on jobs where mag- 
leys, old style rectangular mag- 
or circular nagnets fail. Circle No. 


EXIBLE COUPLINGS manufactured 

the Thomas Flexible Coupling Co. are 
igned for those extra tough jobs found 
mining. Some of the advantages which 
a are reported to have are: no main- 
tenance, no lubrication, no backlash, can 
not create thrust, and permanent torsional 
characteristics. For more details circle No. 


PROSPECTOR’S DIAMOND DRILL: A 
diamond drill which a prospector can 
pack on his back has been marketed by 
the Diamond Drill eS Com de 
Weighing only 35 
Pioneer” has easily bored LA more 
than 100 feet of granite in field tests. The 
machine consists of a five-horsepower 

gasoline motor equipped with transmis- 
fon, drill yee sg Loe 


sure bar. 5 Ss pa 

water pump has been cloped by the 

See Se Ge eS Se € 
$1 


GEIGER COUNTERS: Uranium Engi- 
neering Sales Co. has develo a number 
of attachments for their BABBEL counter 
which makes it an all-purpose radiation 
detection instrument. Some of these at- 
tachments are: a load probe for the eval- 
uation of radioactive ore in mine stock- 
piles or storage bins, a lead shield for 


evaluation of mine faces, and a horizontal 
obe for evaluation of drill holes. Circle 
lo. 52. 


AKINS CLASSIFIERS: Colorado Iron 
pt ag Co. has ed a catalog on 

woe er wt includes: me- 
chanical ee operational 
features, capacity ables, geese dimen- 
sions, applications erent types of 
ores, and other valuable information. Cir- 
cle No. 53 to get your copy. 


NEW TYPE ROCK BIT: Herb J. Haw- 
thorne Inc., has dev a new rock 
bit, the Hawthorne T “E,” available 
in sizes from AX to which is said 
to be improving the efficiency of rotary 
drilling on the Colorado Plateau. Like all 
Hawthorne bits, these tungsten carbide 
insert bits were on Haw- 
thorne’s tented ble, re- 
rs) a — = the use 
of many sets of b with the same bit 
body. Ci No. 55. 


RADIATION INSTRUMENTS: Preci- 
sion Radiation Instruments, Inc. have de- 
veloped a new Royal Scintillator for ura- 
nium prospecting and exploration. Made 
by the manufacturers of the famous Scin- 
ullator, the Royal claims many outstand- 
ing features in radiation detection. To 
learn more about the new Royal Scintil- 
lator circle No. 59. 


—— CONCRETE FLOORS: An 
+ yy ee ay pn STON- 
PACH, i is desi durable patches or 
complete over mye he acid, grease and 
oil conditions wa pitted and — 
concrete surfaces. It is said to ou 
concrete many times over, and comes 
complete, ready to use. It needs no sand 
or cement. mation is available from 
Stonhard Company Philadelphia, Pennsyl- 
vania, or by circling No. 23. 
PROTECTION FOR YOUR PROFITS is 
the title of a new service booklet just 
released by the Caterpillar Tractor Com- 
pany. This publication is tailored to help 
equipment owners acquaint themselves 
with the latest service equipment, pre- 
ventive maintenance practices, and meth- 
ods that may be utilized to speed. uP 
emergency field service. Circle 36. 
COFFING SPUR-GEAR HOISTS: A 
bulletin describing the company’s line 
of spur- hoists is now available from 
the Hoist Company. The bulletin 
includes pictures, cut-away drawings, de- 
and specifications of the 
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YC and YCT lines, making a total of 62 
different sizes and models with capacities 
from 4 w 25 tons. Circle No. 37. 


PREVENTS BACKWARD ROTATION: 
The American Pulley Company announces 
that its Shaft-King Speed Reduction Unit 
is now available from stock, equip 

with an internal backstop. The internal 
backstop is a safety device which pre- 
vents backward rotation of the unit when 
driving torque is removed. All sizes of 
the speed reducer, in both 13 to 1 and 
20 to 1 ratios, can be equipped except 
the two smallest sizes. Circle No. 32. 


OPERATORS BOOKLET: Another print- 
ing of “How to Operate a Lift Truck” 
has been completed by Hyster Company, 
and is now available to lift truck opera- 
tors, supervisors, safety engineers and 
other interest industrial personnel. To 
obtain your copy circle No. 34 


NEW COUNTERS: A complete new line 
of uranium prospecting instruments has 
been announced by El-Tronics, Inc. of 
Philadelphia. Eleven new models are in- 
cluded and prices range from $21.95 for 
a pocket-size geiger counter up to $999.95 
for the Master Scintillation Counter. Cir- 
cle No. 35. 

NEW PIPE CONNECTION: A new con- 
nection has been designed which offers 
the mining industry the first “one speci- 
fication” connection for all piping appli- 
cations and pressure ratings. It requires 
no selection of gaskets, facings or bolts, 
all parts being Eily interchangeable and 
re-usable. It was developed by the Gray 
Tool Company of Houston, Texas, and 
employs a two-bolt clamping principle. 
For details circle No. 38. 

LET YOUR DIESEL LIVE is the title 
of 15-page booklet published by the 
Caterpillar Tractor Company. The devel- 
opment of more efficient lubricating oils 
to get many years of reliable service from 
diesel engines is reviewed. To obtain a 
copy circle No. 42. 

MATERIALS HANDLING STUDY: A 
22-page brochure, titled “Chemicals— 
Handling and Storage” has been released 
by Sauerman Bros. Inc. It describes 
Sauerman Storage Machines in use at a 
variety of installations, and contains many 
layout drawings and photos showing bulk 
handling of raw materials. The brochure 
is worth the study of anyone with a ma- 
terials handling problem. Circle No. 44 
for your copy. 
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Freeport Starts Sulphur 
Production at Chacahoula 


Freeport Sulphur Company has begun 
production of sulphur at a new mine, the 
Chacahoula, located near the town of 

ibodaux, 50 miles west of New Orleans 
Its development is part of a $25,000,000 
expansion program involving four new 
mines with a combined productive capac 
ity of more than 750,000 long tons per 

the midst of a dense 100,000 
press swamp, the site had to be 
and drained before construction 

s and drilling of wells could be 

facilities include a power plant 
ply superheated water, compressed 
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mium, and vanadium metals. Horizons district at the Central Mill operation of 
Titanium has a teasible Eagle-Picher At Picher, Oklahoma 
process for production of titanium from American Zinc’s Nellie B. operations pro 
the electrolytic technique, while Horizons duced at capacity throughout the veat 
Zirconium has concentrated on producing with a total output of 27,002 tons of 

zirconium, hafnium, thor nd combined zinc-lead concentrates 
nium by the same process Calumet & Hecla, Inc.'s 7,000,000,000 
President of the remaining gallon unwatering of the Osceola Lode 
Horizons Titanium, is Genera seLaTN it Calumet Michigan will be completed 
N. Porter. Vice presidents rapidly now that the 12-inch valve has 
Goodridge, president of been opened, allowing for pumping 
ind Dr Eugene \W ine eCT ! ‘ hrough t} it pipeline Over 200.000.0000 
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J&L Successfully Makes Michigan Ore Magnetic 


The Jones & Laughlin Stee! Corporation's Ore Research Laboratory at Negaunee, Michigan has 
successfully operated what is believed to be the first pilot plant able to render nonmagnetic 
ores magnetic and concentrate it by magnetic separation. This means that large reserves of 
nonmagnetic taconite ore, containing about 30 percent iron, could be upgraded to a usable 
concentrate containing as much as 63 percent iron. Slightly more than two tons of crude taconite 
Gre needed to produce one ton of concentrate in this process. Solution of the problem of 
magnetic conversion is provided by a new type of fluidized solids reactor which is in commer- 
cial use, principally for roasting sulfide ores. Operation is on the same principle os the 
catalytic cracking reactors employed in petroleum refining. Nonmagnetic Michigan taconite, 
ground to minus-14-mesh particle size, is chemically reduced to magnetite while suspended in 
@ turbulent stream of hot reducing gos. Accurate temperature contro! and uniformity of reaction 
is maintained by the intimate contact of gas with the taconite particies in turbulent motion. 
After leaving the furnace, the hot ore is quenched in water. This shock-cooling produces cracks 
in the ore which facilitate fine-grinding and better separation of iron mineral from the silica 
after grinding. Following three successive stages of grinding and magnetic separation, the ore 
is concentrated to a high-grade fraction containing as much as 63 percent iron. About half 
of the original ore is eliminated as a high silica waste product 
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ettled tailings pond. Material 


cessed for uranium 


Sometimes it’s wallowing in abrasive 
muck ...sometimes in fine, penetrat- 
ing dust. In either case, a tractor works 


Thousand-Hour Seals on all day in “grinding compound” when 


it handles uranium ore. 

4 Ability to stand up under conditions 

Allis-Chalmers Tractors like these accounts for the outstanding 

popularity of the Allis-Chalmers HD-5G 

increase Tonnage for Messtie Shovel, Tiuck wheel, idler end 

- e support rollers ride on tapered roller 

Hundreds of Uranium Miners bearings with positive seals that keep 

dirt out... grease in. Seals are so effi- 

cient, in fact, that these bearings need 

lubricating only once every 1,000 hours 

— just twice a year based on a 40-hour 
week. 

Users find that this feature alone 
adds up to many tons of extra produc- 
tion a month. Write for literature or 
ask your Allis-Chalmers dealer to show 
you how this servicing time saved 


oe 


means work time gained in any mine. 
TRACTOR DIVISION . MILWAUKEE 1, U.S A. 


All day long. these tracks grind through a fog of fine 
gritty dust as the HD-5G loads uranium ore at the mine 
It takes extremely efficient seals to protect bearings in 
the track assembly under these conditions 
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NAYLOR PIPE COMPAN-Y 
1242 East 92nd Street, Chicago 19, IIlinois 
ye, New York 17, New York 
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Rebuilding Jaw Crusher Plates 


for the crushing plant main 


requires the use of specia 


equipment. Why not call in our field 


n those used plates in your scrap pile 


with MANGA-TONE  N.M. 
more than doubles life 
of original piates. 


For many years, attempts to build cor- 
rugations worn off crusher plates were un- 
satisfactory. Welding time and materials 
cost made the practice unprofitable. 

With the advent of Two-Tone Welding 
and our MANGA-TONE N.M. the re- 
building of crusher plates is now an es- 
tablished practice. Experience of plants 

og our rebuilt crusher plates over a 
sailed of 3 or more years, indicates that a 
plate rebuilt with MANGA-TONE N.M. 
will give from 30% to 50% greater per- 
formance than did the plate when new. 

Your RESISTO-LOY distributor, 
through the Two-Tone Shop, can rebuild 
your plates for a figure substantially less 
than the cost of new ones. Photograph 
shows a stack of rebuilt plates in one of 
our shops. 


RESISTO-LOY CO., INC., Grand Rapids 7, Michigan 
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AMERICAN SMELTING 
AND REFINING Co. 


700 Pacific Nat'l. Life Bidg. 
Salt Lake City, Utah 
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Denver 2, Colorado Tucson, Arizona 


405 Montgomery Street 
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Geologists trom all over th 
States and Canada took part in 
f Minnesota s institute 

geology on April 1 Chai 

‘ institute was Carl E. Dutton 
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with an 


<> MULTIPLIER TUBE 


LU" A REVOLUTIONARY IMPROVEMENT OVER 
SCINTILLATION COUNTERS because... 


® Gives highest efficienc lower 
gamma energy levels for 


deeply buried deposits 


© Has greater sensitivity 
500,000 cmp/mr/hr. 

© Has the 
needed 
surveys. 


y at up to 
f nding 
instantaneous response 
for airplane or 


© Increases geiger counter sensitivity auto 


up to 500 times 
* Contains no fragile components like 
crystals or photomultiplier tubes 


© Provides directional detection, elim 
inating laborious grid surveys 

Best of all in combination with 
the most popular 
geiger counter, the NCA ORE 
LOKATOR, Model RM2NA, its 
cost is far less than that of an 
equivalent scintillation counter! 


Nucleonic Company of America INCAS SEND FOR FREE 


MW-5, 196 DeGraw Street, Brooklyn 31, WN. Y , LITERATURE NOW! 


© Is not affected by voltage changes 
(in a range of 150 to 200 volts) or 
temperature {(-- 40 C to 100 C 

© Can be attached to any commercial 
geiger counter 
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BUNKER HILL & SULLIVAN 
MINING AND CONCENTRATING CO. 


Mines and Smelter at Kellogg, Idaho 


Buyers of: 


Lead ores and concentrates, zinc concen- 
trates, silicious gold ores. 


Sellers of: 


“BUNKER HILL" brand of refined Pig Lead, 

Slab Zinc, Cadmium crude Antimonial Lead 

and Leaded Zinc Oxide. 
We are proud of our “BUNKER HILL” trade 
mark. It represents the highest quality of 
metals produced. We likewise strive to 
make “BUNKER HILL" known as a symbol 
of the highest quality in our relations with 
our employees, with our suppliers of ores 
and concentrates, with our stockholders and 
with the general public. 


rmation regarding ore rates and shipments 
Address 


BUNKER HILL SMELTER 
Box 29 
Kellogg, Idaho 





| ST. LOUIS, MISSOURI 


AMERICAN ZINC, LEAD 
AND 
SMELTING COMPANY 


Buyers of Zinc Concentrates 
Suitable for Smelting in Retort 
and Electrolytic Smelting 
Plants, also Buyers of High 
Grade Lead Concentrates. 








Address Communications to Ore Buying 
Department 


Paul Brown Building 423 Mills Bldg. 


EL PASO, TEXAS 


927 Old National 
Bank Building 
SPOKANE, WASHINGTON 


P.O. BOX 577 | 
DUMAS, TEXAS | 




















International 
Smelting and Refining Co. 


mune to con 
' 


ANnacon DA 


Buyers of 


Copper, Silver & Gold 
| Ores and Concentrates 
Copper Smelter—Miami, Arizona 
Address: Ore Purchasing Department 
International Smelting and Refining Co 
P. O. Box 1265 
Miami, Arizona 


lead & Zinc Ores 
and Concentrates 

i 

| Lead and Lead-Zinc Smelter | 1 ' h 
lLead-Zince Concentrator { cccle, Ute 


Address: Ore Purchasing Department 


| International Smelting and Refining Co. 


| 
818 Kearns Building 
Salt Lake City, Utah 


Please establish contact prior to shipment 











MAGMA 
COPPER COMPANY 


Buyers of 


COPPER, GOLD 





AND SILVER ORES 





MINES AND SMELTER AT 


SUPERIOR, ARIZONA 

















MINING WORLD 








Rare Metals To Install 
Gould Rotary Furnace 


Rare Metals Corporation of America 
pening the Nutmeg mercury mine 
of Weiser, Washington County, 

See Mininc Worn, April 1954, 
Mining will be by open pitting 
vith the ore crushed to minus 

A new Gould rotary furnace has been 

( and should be in operation in 


>-Inches 


ner. This furnace was designed 


uilt by Gordon I. Gould & Co. of 
rancisco, Calitornia, it is 5% teet in 
ter and 90 feet long. It will rotate 
to 1.0 revolution per minute and 
fired by either bunker il o7 
gas. Feed to the furna will be 

1 standard Gould shaker tvy ler 


pe feeder 
shoot he 


pro 


iutomati 


ng i 
1 ! 
tOrado 


Hanna’s Oregon Project 
On Two-Furnace Basis 
Hanna Nickel Sr 


, a 
] 


it Riddle 


basis 


WOO) OU) rye 


More Uranium Discoveries 
In Idaho and Washington 

New 

rted with increasing n 
Washington and Idaho, Most r 

nt uranium rush was in the Blue Moun- 
of southeastern Washington. It \ 


hed off 


uranium disc being re 


veries are 


frequency 


when a prospector bro 
“hot” sample of torbernite inte 
Walla for testing. Several } lr 
sons joined in the search, on foot 
¢ ind by helicopter. Deale 
ion detectors did a thriving | 
i wns of the 
4 short time previously 
County recorded its first uranium strike 
The ore, found near Mount Spokane 
curs in a pegmatitic phase of granite 
AEC official said the ore was of ; 
sive crystal autunite type resemblins 
ens from Australia. Limited 
ires showed high-grade in tiny vein 
A rush of leases in the area resulted 
iderable amount of acreage in the 
I which ] 


areca, 
spokane 


Te n 
Spok ine 
ishington s 
iutunite ore 
ranite intrusive con- 
rgillite. Shipments 
r. Most of the 
basis f I ! 


1 
ims 
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currently is centering in the 
Salmon 
SC hist 

southwest of the old gold 
of Elk City. Newest strike 
Lemhi County 
Report of a uranium find near Post Falls 
Idaho, east of Spokane 
firmed by an investigating 
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Uranium prospecting southerly drift Whitedelf Mining and 

I Development Company is driving on the 
new 800 level of its mine near Clark 
Fork, Bonner County, Idaho. The tunnel 
is being driven under the South ore body 
mined on higher levels. At last report, 
of the ore was being trucked di 
to the Bunker Hill smelter at Kel 
Compton 1, White Jr. is president 
ind former Idaho Congressman Compton 
I. White, secretary-treasurer 


Sidney Mining Company has signed an 
perating agreement with Highland 
Surprise Consolidated Mining Company 
recently concluded with 
Nevada-Stewart Mining Company See 
Mininc Worwp, April 1955, page 77 
Tr} igreement provides that ifter Sidney 
deepened its main shaft to the 2,300 


The 3400-foot level of t 9 wot level and run an exploratory tunnel 
; oug ground, — the 


iit mune in Sh sh Nevada Stewart 
into Highland 


1’ Alene district will continue on 
the adjoining Purim s se ground. Sidney also has agreed 
t 


activity in Idaho 
Elk City and 
Autunite in mica 
found about 20 miles 

uning town 
reported from 


Williams Creek. 


River 
has 


areas 


be en 


was nm son 


rectly 
logg 


14 1 
could not De con 


AEC geologist 


similar to one 


has 


ibout 100 feet of s hase $10,000 worth of equipment 
been opened along ( the H-S mine. The properties ar 
200 level above Dev rT rh n the Pine Creek zine-lead district of the 
three-shift b erest thy Coeur d'Alene mining region, Idaho. Mal 
irea are owned by | r " ” n ( Brown. of Kellogg 
pany, which I t { Sidney 
- and is doing the ; ’ Lu ky Friday Silver Lead Mines ( 7) 
Mining Company, Hat ny expects to complete its thre 
dated Mining Cor La partment shaft-raise east of Mullan 
Mining Company bone ciate sheet Gate | 
Polaris Mining ( | rrent production is about 100 to 110 
two-mile ily from the 1600-, 1800-, and 
Silver Summit levels. Millheads have bee: 


nel from the I 
through several adjacent rt nnin out ounces of silver, 6.5 
: L5 percent Zin John 


lf completed At : 
vas within 600 feet Dave Elder 


mia 

} 
is presiaent 
owns 


TTLitie 


unty 


be low Se leve iS 
O00-ftoot 


nt ind 


rosscut driven at I eu — 

Alene Mines Corporat ! ' p a mine 
igo. Work is in the : County, Idaho, pumping tacili 
Standard area, Th \ been revised and enlarged t 
tinue into the Rainl : re ndle water from adjoining workings of 

Lead-silver ore i ) i t the M closed late in 1953 
200 feet have been 


north of Wallac: 


rning 


750-1} 


Trine 


sooner rsepower units 





Gay Mine 


Simplot Resumes Production at 


Production has been resumed at the Gay phosphate mine of J. R. Simplot Company near Fort 


Hall, Idaho, after the winter season. Before suspension of activities last fall, approximately 
607,000 tons of phosphatic shale and high-grade ore had been mined in 1954. Some stripping 
(see above) for this new season was also done before the weather forced complete curtailment 
of operations last year. The low-grade shale goes to Westvaco Chemical Company's plant at 
Pocatello for manufacture of elemental phosphorus by electric furnacing. The high-grade 
phosphatic beds are mined separately and shipped to Simplot's Pocatello fertilizer plant which 
hos been expanded to odd a triple superphosphate unit. A new production capacity in excess 
of 100,000 tons of high analysis fertilizer is now expected annually 
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installed at a new main 
m the 4,000-foot level 
alternately On the 5300 level 
operating level being driven 
will connect with the old Morning \ 
ings Three hundred gallor ot 
minute are draining through a 
drill hole run from the 6300 Star 
the 4650 Morning level. Produ 
ibout 20.000 tons of Zim 
monthly. Sullivan Mining Company ow: 
the rmuine and it Hecla 
Mining Company 


Ir Mountain Mining 
property on Adams Cree 
district of Washington 
being « 
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Gas Company. | 
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ig 1 bulldozing 


John Buttler 
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AERIAL AND GROUND EXPLORATION 
FOR URANIUM AND OIL 





Count Rote 
Unwt 


Ruggedized 
Meter 





with the finest 
Scintillation Detector System ever built! 


Radioactive anomalies caused by uranium or oil deposits 
are accurately detected and instantly recorded in the air or 
on the ground with the NEW DS-7 survey system. 


Extremely High Sensitivity — 
3 inch sodium iodide crystal ; 
3 inch phototube; greater 
than | million cpm ina 1 mr 
field. 


Rugged Construction— al! 
units thermal insulated and 
shock mounted; Phototube 
and Crystal triple shock 
mounted. 


Completely Moisture Proof 
—circuits operate indefi- 
nitely at 100°, humidity. 
Maximum Flexibility—sepa- 
rate units easily adaptable to 
various installations. 

Low Power Consumption — 
only 65 watts. 

Light Weight—approximate- 
ly 75 Ibs. total weight. 


The Nuclear-Chicago Scintillation Detector System is ideal 
for airborne or ground vehicle application. Write for full 
technical details with typical installation suggestions and 
exploration techniques, Bulletin ““DS-7 Explorations.” 


\ 
\ 
is 
az 


f/ 
(ter 4 


> 


DC to AC 
Converter 


| 


} e 
yt nuclear - chicago 
4 


Nuclear Instrument and Chemical Corporation 


West Erie Street, Chicago 10, Illinois 
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whik Washington, has reached more stabk Thomas Smith, Armour Smith, Ken Cop- 
on a ground after being slowed by bad rock pock, and John F. Campbell, who or- 
Mon- conditions. At last report, the drift had ganized the mining firm. Early drilling 
Noth- been advanced about 1,300 feet. is planned, along with prospecting opera- 
ent until Evergreen Uranium, Inc. has been or tions on nearly 4,000 additional acres 
ganized by six Spokane, Washington men acquired in the area 
to develop a promising showing of high First 600 tons of ore shipped from 
grade autunite in Spokane County only the property of Midnite Mines, Inc. on 
20 miles northeast of Spokane. Occurring the | et mo Indian reservation in south- 
in veinlets in cracks in pegmatitic granite western Stevens County, Washington 
the ore was found by Alfred and Leonard iveraged 0.285 percent uranium oxide 
Dahl on their father’s fan tl Grade of the ore continues to improve 
f Mount Spokane. The | pec is depth is obtained in the open-pit 
ng in Montana whet e of the re mining operation. Mining was suspended 
vembered finding s « freenisn ¢ n February because ot weather condi- 
while digging a posthole o1 e fan tions and road restrictions subsequently 
ibout 12 years ago ipping top soi held up shipments. The ore has been 
revealed the ore. The eased tl neral proven to be of an easy milling type 
rights to Kae Sower umes ‘ Clair Wynecoop is company president 


1ew massive chromite ore body has 
ened on Red Mountain, 12 miles 
f Ashland, Jackson County 
the McTimmonds Brothers 
iss. An ul ial feature 


percen l ide and returned 


| 
$165.00 a t tt rants Pass buying 


¢ ind i | ork ( reeks 
Count gon by Wesley 
eren and Anton Nielsen of Ever 
reen Mining ( mpany 4 bulldozer is 
sed to remove overburden 
Wonder, Daily Dozen, R y Jack 
Bowser. Graham ind White chrome 


rties nang ( hetco Divide Curry with®: lng 


Oreg een |e ised by Y 


nm i ay | 
Iman, Walter B. Freeman, and 
. Y 
wombley to Tulere Bros, Min . ‘A 7/ IC A 
pany ot Gk ld Hill H ian and 4 J \ J 


in §80-t on the 
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POWER CONVERSION UNITS 


Heavy Capacity * Complete * Ready For Operation 


Provide 125 volt to 550 volt a-c to d-c current for Mining Machinery—Hauvlage 
Locomotives—Elevators—Cranes—Hoists—Machine Tool Motors—Printing Press 
Motors—Synchrornous Motor Excitation—Magnetic Chucks—High Intensity Arc 
Lights—and general a-c to d-c Power Service 

Require only a fraction of the floor space necessary for turbine type power 
installations. Have no moving parts to be serviced. Automatic voltage regulation 
Require no warm-up period 


and For Increased Mining Profits 


VIBRATING SCREENS _ TEST SIEVE 
Heavy tonnage sizing and scalp- SHAKERS a 


ing. Replaceable screen surface insure high speed, 

electromagnetic finger-tip contro! accurate sizing of test 
samples. Positive con- 
trol of time and speed 
for uniformity 


SHAFT 
ELECTRIC SEALS 


VIBRATORS Self - lubricating, me- 


For a free flow of stub- chanico!l seals for re- 
born materials through tating shefts of pumps, 
bins hoppers and - compressors, etc will 
chutes not cut of score shoft 


Send for complete SYNTRON COMPANY 


catalogue data — FREE 166 Lexington Ave. Homer City, Penna. 
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From tail cable connection to dipper teeth :g o 
all PaH! == Dnatgtt 


How | PcH ELECTRIC SHOVELS cut tonnage costs 


with these two 


ELECTRONIC CONTROL — provides marked advantages over 
iny other type of control available on electric shovels today. 


It’s far easier, of course, and completely effortless. Fatigue 


for at end oT shift i 


f s hardly discernible. Response is faster. 
It is applied to all operating functions and arranged so the 
operator has co-ordination to get the utmost out of his shovel. 


Comparative tests indicate cycles 10° faster 


MAGNETORQUE* HOIST DRIVE the electro-magnetic 
power transmission that provides faster dipper speeds at 
heavier bail pull. Higher torque is automatically produced 
at low speeds and vice versa. It enables you to come through 

Harnisch/eger Corpor 


ation for electro-magnetic type coupling 


great features: 


the toughest banks with the smooth surge of power where 
other dippers falter or stall. It means extra production. In- 
herent slip characteristics cushion machine from impact 
stresses. Magnetorque is friction-free, worry-free; proved in 
over 1000 installations. 


These two P&H exclusive features team up with many other 
advancements to give you still lower production costs in all 
kinds of open pit work. We have facts that speak volumes. 
You should have them. Write us. Ask to see the movie 
“Magnetorque Hoist Drive.” P&H Electric Shovel Division, 
Harnischfeger Corporation, Milwaukee 46, Wisconsin. 


HARNISCHFEGER 











—— precipitates—ROCKY MOUNTAIN 


Mines Development to Run 


Edgemont Uranium Mill 
The United 


MhmIssion Is nes 
Develoy 
covering 


ind operatior 
ont, South Dakota 
mcentrates will be sok 
otf Mines Ds 
former ( | I 


il Ta 
inadium Corpe 
ts at Naturita 

Anaconda ( 

New Mexi 
America’s plar 

ih Clin ix | 

in Grand Junct 

rr McGee Oil Industries 

ck, New Mexicc 
d | it Monticell 

poration ot 
ill at Hite 


wh 


pany s mil 


ryY 


UOPA Exposition Slated 
For Grand Junction May 6-8 


1 


position of the Urani On 


May 


Associa 
iG 


ncti 
i“M 
10-ton 


; the 


ASARCO & Resurrection In 
Joint Exploration Program 


Smelting 1 Rehni 


the vnol owned subsid 


‘ V ily i 
ion Mining 


Compan 
Corporati I 


; 650-1 


ASARCO 
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Resurrection controls and operates 
ong Yak Tunnel and ad 
which border ASARCO’s ground on thx 
west and northwest. Resurrection’s work 
in the last year in this area has been 
imited to several sets of lessees. This 
new program conte mplates connection ol 
the Yak Tunnel with ASARCO’s shaft 
which will then be drained by pumping 
to the Yak level, after whic! 
ntemplated beneath tl 
bodies southerly in the 
of the Hellena workings « 
Che latter are being extend 
The contemplated work 
formed by Resurrect 
is in control of both t 
the Hellena Shaft 
In order to have 
the Hellena workings 
pl ited that a hoist w 
old Julia Fisk shaft 
provided it 
to repair this shaft 


is IMCs 


( laim 


Little Mo Begins Drilling 
On Fremont County U-Land 


A program calling 
test drilling on uran 
Copper Mountain 
l'remont County, Wy 
nounced by Little Miss 
of Upton and Rivert 


L 


Mountain area | 
rea, started mining 
Arrowhead No, | Ln 
r. 40 N., R. 92 W 
Reed and Chester | 
urrently producing 2 
re with an iverage 
U,O.. The ore is be 
w Atomic Energ, 
tation at Riverton 
Mining is now 
feet | ng with the 
tended daily by d: 
identified as uran¢ 
deco nposed granite 
chists 
Now in use 
nstructior { sé 
road ire d 


rills, a 
nd an 


endloader for 
prospect drilling rig 
frill with 1,500-foot « 
In charge of operati 
iri, Which also operate 
lower n I 
I 4. Hender 

iperintendent, Allan D } 
nt of the corporation, Mill 


superintendent d 


if D« vil 
Wy ming ire 


reman 


AEC Holds Hearings On 
Awarding Mine Leases 


Although the United States Atomic 
Energy Commission has not released its 
recommendations on the uranium hear 
ings which were held in Grand Junction 
Colorado the latter part of March, most 
spokesmen for the industry 
favor continuing the present merit syst 
tor awarding ‘ 
tr lled lands 

Suggestions ! I ion of the selection 


seemed te 


leases on ernment con 


board included adding representatives 
from private industry along with AEC 
officials to the board. Other methods pre 
osed il iw arding MmInine leases included 
petitive bidding and a lottery system 
Heard at the three-day sessions were 
> representatives from the Colorado 
Mining Association, Utah Mining Associa 
tic New Mexico Mining Association 
Arizona Small Mines Operators Associa 


n, Uranium Ore Producers Association 


ind various private uranium companies 
Official recommendations will ! 


the AEC at a later date 


ve mace 


A $1,500,000 suly 
w under construc 
Argentine Minin 
rado. With a 
f 150 tor 
tc 
( 


tern 
nport 


ration, Sal 
d drilling 


mpany ha 
ibout 2.500 teet 
nder nn direction :*s 
Pathfinder geologist. Hole f 
00 feet in depth will probe the 
re-be ring formation ¢ xp ed 
esa rim. The original Jarwell 
group ha been ex] inded t 
through location of ground 
iny 
Bruster and Gott, Montrose, Coloradk 
ement contractor ire completing work 
nthe Telluride Min Tne ill at Tellu 
lorad The plant being en 
Idarad Minis ( 
wo Telluride ilter a ir-long 
hutdown in 1954. The new floor for 
the flotation unit has been poured on a 


facilitate cleaning up of spills 
] 


it claim Basin on Club 
Sa Mesa Cour ‘ lor do } ive been 
ed to the Ucol 
Glenn Nee shar Colorado 
The five year lease 10.000 feet 
f drilling per year ilo has headquar 
ters in Salt Lake ( ind plan 
to begin its drilling program this 


mpany 


ranium ( 


Nucla 


i mpany 


month 


Crescent Uranium Mines, Ine 
Colorado, has announced that 
I option on 19 uranium 
laims in western Fremont County, Colo 


97 


wen made on its 
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J. M. Huber i cxal De elopt vent Corporation are E. W 


c & in luber <« Onhison Jr., M D. Obel and E. L 
will advances 15,000 t 


tion in return for an undivided 
interest in the 19 claims. A five 
hipment ot ore trot 


orne, Colorado Springs businessinen 

United Uranium Corporation, Denver 
Colorado, is among the new uranium 
inine reported] firms filing with the Colorado Securities 
mad a value in ¢ $s 0 » | on und Exchange Commission. The firm has 
I hve Huber ¢ M , ead 25 unpatented mining claims in San 
Miguel County Coloradk President ot 
the ompany 158 Ray I hlendet 


nm th 


noved in 
property and 1 
Ocean 


subsidiary 


seek wi 


{ their 
f capital s 
offered at $1,052 
reportedly has ah been sub 
ribed. A later offering portedly will 
in nade to the public Seven Mile 





All New... 
SCINTILLATION 
COUNTER 


DETECTRONS DS-235 
SCINTILLATRON Newest of the aen st approved 


ifter months of rugged tests, the 
© Direct Reading in % of Urenium IDS-235 features 9 important improve 
ents including new, streamlined 
design, much greater sensitivity, 45 
mes more impact strength, new, larger 
© 4 Time Constants easy-to-read meter and aciual percent 
ading of uranium. Tropicalized, 
water-proofed and shock mounted—also 
temperature and height-proof. Get a 
new DS-235 from vour Detectron dealer 


WRITE direct for details 


© Big 1°, x 1 Crystal 
® RCA Photo Multiplier Tube 


olen tie -F Salen. | Guaranteed Performance” 


5528 Vineland Ave., Dept. 20, North Hollywood, Calif. 


tron Makes the World's Most Complete Line of 





Prospecting Instruments 








Contract Core Drilling 


Exploration for coal and other mineral deposits. Foun- 


dation test boring and grout hole drilling for bridges, 
dams and all heavy structures. 


Core Drill Contractors for more than 60 years 


JO MANUFACTURING CO. 


Contract Core e MICHIGAN CITY 
Drill Division INDIANA 





property includ i sizeable blo 
ore body that is still being extended 
Other properties of toe brothers in Col 
rado Arizona and Utah, are managed 
by Uranium Ente rprises, Inc. and have 
no connection with the stock issue 
Paramount Uranium Corporation of 
Moab, Utah is completing clean-up work 
at its mine in Montezuma Canyon, San 
Juan County, Utah, and « xpects t bewir 
shipping ore immediately trom the Ver 
dure drift. Pai immount pure hased the mine 


ind eight claims known as the Shumway 
group from Mr. and Mrs. Seth Shumway 
ot Blanding Utah Che mine had pr 
duced more t n 1,000 tons of uranium 
inadium 
Shumways 
s 


begu nd drift 


1 


Chance mine in Brown's H 

ot Moab in San Juan ( unt 

OSS Atlas president said va 
showings were found almost at the 

t the new drift, 75 feet south and west 
tf the first tunnel. The une is one of 
ight claims leased by Atlas from Wade 
Shupe Moab who 1S drivir ya drift 
the same ore body 


Western Mines Development Company 
has offered to sell its one-third interest 
in the Horn Group of claims on Calamity 
mesa in San Juan County, Utah to H. D 
Clark and Floyd Hamrick for ),000 
plus a $2,000 option advance The sale 
will mean the withdrawal of Western 
Mines trom operation on Calamity Mesa 
in order to concentrate efforts on other 
properties. Robert Pruess is manager of 
Western Mines 

New England Uranium Oil Corpor 
tion, Fitchburg, Massachusetts, will start 
i development program on 1,000 


| AcTes 
ot uranium laims in northern Emery 
County, Utal weather in th 
irea lmpro' company recently 
purchased 5 cl f S68.000) tr 
}. H. Nortor ho wil t as manager 
f the peration ioneer Drilling ¢ m 
pany has Ce! } 1 to drill 150-f t 
holes in ich of the claims to deter 


Th 




















Ultra- Violet Products, Inc. 
Dept. W, San Sobrtel, California 
Please send me ecung inform 
tion, description « { equipment avail 
able, and name of nearest dealer 
Name 

Address 


City — State_ 


ityou're ULTRA-VIOLET MINERALIGHT 
prospecting for anything, you need a Mineralight 
HERE'S WHY! The Mineratis 


to excite 


Gorge: Counters Scontillation Caseters Ste THE BIG THREE 
Precision Radiaties Betectron Co 
lastruments Geer Counters 
Lucky Stroke Scuntilatren 
Protessional Soartron 


Scont later Nuchometer 
Royal Scont Mater 


Only at your Mineralight dealer can you 
see and compare all models made 
by these three leaders in Geiger and 
Scintillation Counters and get the 
latest data on uranium prospecting 


ULTRA-VIOLET PRODUCTS, INC. 
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ims. Flanders, a partners] 
General Frederick 
in Atta, and H. P 
ning fe Id last y 

ntire assets of the G 
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Why Search for 
URANIUM 


with a Horse and Buggy? 


. 


New ROYAL 
SCINTILLATOR 


more sensitive than any other 


seiger Counter 


detects deeply buried Urar 


s from ground 


Dealers 
Wanted 


PRECISION RADIA 
INSTRUMENTS, INC 


Lo Brea Ave ‘ 


. 
Contact your neorest dealer 

or write direct for complete catalog 
of Geiger Counters, Scintillators 
and metal locotors including the 
new “Special Scintillator 
at only $299.50 


Ae 
Please send Free Catalog 
NAME 


priced 
QJRLO'S LARGEST MANUFACTURERS OF PORTABLE RADIATION INSTRUMENTS 


Export Sales Agent: TERMINAL RADIO INTERNATIONAL, LTD 


85 Cortlandt St.. New York 7, N. Y. * Cable Address: TERMRADIO 











U.S.A. Metal & Mineral Prices 








METALS 


Electrolytic. De! vered 

Leke. Delivered, destir 
Foreign Copper. Volley bo 
Common Grade. New 

Tri-State Concentrates, 

Prime Western; F E 

Prime Western; Delivered 
Tri-State Concentrate, 6 nc 
Primory 30 Pound Ingots 99% 
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Foreign Hand 
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Sponge, Per Pound 


ORES AND CONCENTRATES 
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Cr.0;. 3 to 1 Ratio 
Cr.0). No Ratio 


African (Rhodesian 48% 
Africon (Tronsvaal). 48% 
Turkish, 48 t 


rcr 


Mesobi, Non Bessemer, 51.5% 
Mesabi, Bessemer, 51.5% Fe 
Old Range Non Bessemer 
Old Range Bessemer € 
Swedish, ? é 
Metallurgical erode 48 t 
Metallurgical grode 
Metallurgical grade. 45 t 
Chemical grade M 
Domestic 
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Foreign 
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Carnotite Rosccelite 
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“NON. METALLIC MINERALS 
Minus-200-mesh. F.o.b. Wyoming points. Per ton 
OW Well grade. Packed in pound paper bag 
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Mexican 
Europeon, 
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Crude 
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LONDON METAL AND MINERAL PRICES 
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Per Long Ton USA couivutont cents 
per pound 

Electrolytic, spot £328 4 4 

Refined, 99.9% 

Virgin, 98% 

ingot, 99.5% 

Reguius, 99.6% 

Stenderd, 99.75% 

Long ton wnit, 243 equivolent | 


AT YOUR REQUEST 


~ fy IT’S HERE... 
“| The NEW 20” Reading 


ESET T-1 


OPTICAL 
Repeating TRANSIT 


In answer to many requests, avail- 
able now as an alternative to the 
Standard Model (reading direct 
to I’, interpolation to 6”). The New 
Model WILD T-1 Optical Repeat- 
ing Transit gives direct reading to 
20” on both circles, easy interpo- 
lation to 10” (as shown below). 
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servic here. 


T-1 TRANSIT $740 
Reading direct to 20 seconds, 
interpolation to 10 seconds 
T-1 TRANSIT (Standord Model) 
Reading direct to 1 minute, 
interpolation to 6 seconds. 


$722 


(All Model Tripods Extra) 
PRICES F.O.B. PORT WASHINGTON, N. Y 
. 
For details phone or write for Booklet MW -5 


Witt HEERBRUGE 
INSTRUMENTS INC. 


MAIN & COVERT STS. PORT WASHINGTON, N.Y 
POrt Washington 7.4843 
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Navajo Indian Reservation, adjoining the 
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Corporation of America. The Sterling 
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gees 6 ot cage ene + ‘oihemeg xerger of four companies, Trans World 
where Utah Construction meenn is Red Man, Atomic, and National l ranium. 
states: ts: delet canis a John A. Chambers is president and will 
stock Uranium and ( poration ar Mirect mining operations 
Santa Cruz Uranium npans N. D. Hightower of Phoenix, Arizona 
Mintnc Worvwp, Apr 5, page : s reported to hav uired the Pessin 
Open-pit operati ns , Dar the 20 vear Morristown and started milling 
laims owned by the x » br t pr f tungsten o1 x the mill is 
| tion of 40 tons f : 1, ed by Mr ig it the ¢ ole 
inv is continuing shan ' f + gsten mine in the Red Picacho district 
claims but results have 1 been 1 ve miles from the mill, and consists of 
led. S. A. Wals both scheelite a1 
he Sierra Anch 
liary of the I 
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na to its 
hell Larsen 
uran n property I ’ ! 
$210. 000—8$ 100.001 ' t |, primarily ill tailings. S« 


powellite. Mining is 
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woldt smelter site. Their construc ' 
red the leveling of the old Humboldt 
lter stack built by Consclidated Ari 


Smelting Company in 1889 and 
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oldest landmark t its type 
lexas, Arizona is 
between uran pr 
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ge 90.) The State 
ssioner has warned mining 


it rs that thev face incellat 


1Ozf 
LYOoO, pa 


leases if they cross out makeshift 
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vned leased land without approval from 





$25,000,000 Lavender Pit of Phelps Dodge 


The nation's third post-Korean copper project—and the largest of the three—is shown above 
This is the Lavender open pit of Phelps Dodge Corporation at Bisbee, Arizona, which went into 
production with official dedication of the open-pit mine and plants on August 7, 1954. By the 
end of that year, 1,671,753 tons of ore had been mined and milled. The project was under- 
taken in 1951 when stripping was started. A total of 51,338,599 tons of waste had been 
removed by December 31, 1954. The pit is more than two-thirds of a mile long, and about a 
half mile wide. The ore is mined in benches. Located on the far edge of the pit in the center 
background of the picture above is the primary crusher to which trucks haul and dump the 
ore. Crusher undersize is eleveted by belt conveyor to the coarse ore storage bins, and then 
by second conveyor to the fine crushing section and on to the flotation plant. Concentrate is 
shipped by rail to the company's smelter at Douglas, and blister copper is then sent to the 
electrolytic copper refinery at Ei Paso, Texas. The pit was named for the late Harrison M. Lov- 
ender, former manager of Phe!ps Dodge operations at Bisbee 
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® OFFICES 
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SPOKANE *| 


é SEATTLE 


POWDERED METAL YAKIMA*® =, * | EVERYTHING 


powdered metal mots t pee! for WELDING 
2 | and CUTTING 


eeeceeeeece Senn : ~ y yay 
zx away than 


Choose the RIGHT matrix ma SA your phone! 
i hardness for YOUR job! } 


for mineral ASCOLITE bits - 


55 te 60° hardness 
MICOLITE bits 
for prospecting. 40 to 45° hardness Distributors 
BRONIOLITE bits 

18 te 24° hardness 


hor trig 
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possible by the convenient 


Drill bortz and cast 
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means added safety in vour blasting opera- 
And you get it with Coast's SPITTERCORD 
‘pitting and timing device that cuts 

face, permits consecutive lighting of 
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firing order. SPITTERCORD will 
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Ask your powder supplier or write for literature 
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GEIGER & SCINTILLATION COUNTERS 


THE VERY BEST IN FIELD RELIABILITY, SENSITIVITY, 
LINEARITY, CONSTRUCTION, OVERALL PERFORMANCE 


NEW URANIUM SCOUT Series Field Geiger Counters 
NEW Premium Scintillation Counters 


NEW Field Geiger Counter Digit Scaler Records Counts for 
30 of 60 Sec. Interva 


SEND FOR NEW 1955 CATALOG 


FISHER RESEARCH LABORATORY, INC. 


Dept. 8 


1963 University Ave Palo Alto, Calif 











FEEDOWEIGHT 


A selicontained conveyor feeder scale that feeds, weighs 
and totalizes. Use the Feedoweight for better ntrol of ball 
mill grinding. It ac 
curately controls 
FEED by WEIGHT 
automatically 
Made in sizes t« 
meet all tonnage re 


quirements 


MERRICK SCALE MFG. CO. 


172 Summer Street 
PASSAIC NEW JERSEY 


























PROFESSIONAL DIRECTORY 


One-Inch Card, $50 Yearly—'/,-Inch, $35 Yearly. Payable in Advance 

















CONSULTING ENGINEERS: 








Pater saaes 


Mineral Economics + "Mix 

Heavy Med Spec 

405 Miners Bank Bidg Tel. MAyfair 3-7161 
jJopiin, Mo 


ng 





Cowin 4 ve. ine 
‘ tors eo Consulting 
t & Slope Sinking e M 
yment « M Pia ‘ truction 
1-18th Street. S. W. Birmingham, Ala 
Phone 56-5566 











DICKINSON LABORATORIES 


Assoyers—Chemists—Metal/urgists—Umpires 
Shippers Representatives at Local Smelters 
Representatives ot Mexicon Border 
Points for Shippers of Mangonese and Fivorspor 


1300 West Main Street E! Paso, Texos 


MILL DESIGN & CONSTRUCTION 
Send for Free Bullet 


©. W. WALVOORD CO 
461 High Street . Denver, Colorado 














CLIFFORD ®. WILFLEY 
Mining Enginee: 
Consulting 
2233 Grape St 


EAst 0398 
Denver 7, Colorado 




















Cc. P. KEEGEL 
Mining & Metallurgical Engineer 
Administration Apprcaisal 
707 S$. dth St Tel, 571 
les Vegos, Nevode 


CHEMISTS, SAMPLERS, 
SHIPPERS’ REP’S: 





SMITH-EMERY 
COMPANY 


Established 1910 


Assayers-—Chemists 
Metallurgists 
Spectrographers 
Shippers’ Representatives 


Price List on Request 


781 East Washington Bivd., Los Angeles, Calif. 








Wood Assaying Co., Henry E. 


ASSAYER i CHEMISTS 


733 W. Colfax 





Denver 4, Colorado 














ARNOLD H. MILLER 
CONSULTING ENGINEER 
Mill and industrial Appraisals, 
Design, Mechanizetion 
Tel. Cortland 7-0635 
New York City 5, N. Y 


ARIZ. TESTING LABORATORIES 
CLAUDE E. McLEAN, REGISTERED ASSAYER 
Anolytical and Consulting Chemists 
Box 1888 817 W. Madison St Phoenix 

















MURPHY, F. M. 
sulting Mining Geologist 
sryland | Porkway Las Vegas, Nev. 


B. W. DEASON V. E. WORSLEY 


BLACK & DEASON 


Assoyers and Chemists 
Ore Shippers Represented at ol! Smelters 
©. Box #1888 Salt Loke City, Utah 








PRODUCTS AND SUPPLIES: 





VAN WATERS & ROGERS 


Flotation Chemicals, Mining Reagents 
Largest and Most Complete Stocks 
in Northwest 
Seattle, Spokane, Portland, Boise 











RODGERS PEALE 


g Mining Geologist 


mery St San Francisco 








WILLIAM J. SHEDWICK, JR 
Mine a -eologic Reports 
Mex I atim Ar me rica 
New lerse License 2744-a 


Retorme 20-302 ‘Mexico 


THE COLORADO ASSAYING co. 
ASSAYERS, CHEMIST > 
SPECTROGRAPHE 
Est. 1900 

i, Silver each $1 both 
75c. Send for Free Copy of 
gist's Pocket Rete: erence G 
niormation on All the Princ 


) : "DENVER 


SCANDINAVIAN ORE 
TANKERS, INC. 


Public Ledger Bidg 
Philadelphio 6, Pa 


COMBINATION ORE and OIL CARRIERS. 
MOST ECONOMICAL TRANSPORTATION 
AFLOAT. INQUIRIES INVITED 























ARTHUR R. STILL 


Consulting Mining Geologist 


Room 24. Union Block Prescott, Arizona 


T. G. Deggendorfer 
Shippers’ Representative 
Control Assoys 
Box 840 Kellogg, Idaho 


DRILLING COMPANIES: 














MARVIN J. UDY 


Inorganic Chemistry Electrochemistry 
Electric Furnace Smelting 
Process Metallurgy 
Ferre-Alloys, Calcium Carbide, Phosphorus 
546 Portage Rood Telephone 2-6294 
NIAGARA FALLS. N. Y 


GOODALL BROTHERS 
ASSAYERS AND CHEMISTS 


SHIPPERS’ REPRESENTATIVES 
Heleno Established 1909 Montana 


NEW YORK-ARIZONA DEVELOPMENT CORP 
Diamond Core Drilling 

614 Mayer Heard Building Box 347 

Phoenix. Arizon Globe, Arizona 

Phone Alpine 2 8614 























URANIUM EXPLORATION 
Mining, Geology, Reports, Surveys 
GEO-ENGINEERING 

Levis P. Gaggini, Lewis D. Anderson 

Herold A. Culp & Associates 


Worweed. Cole Grand jet., Cole 
PO Bor 22 304 Main Street 
Phene: 99 Phone: 3463 





HANKS, INC., ABBOT A. 


ASSAYERS AND CHEMISTS 
Supervision of Sampling ot Smelters 
Spectrographic Analysis 
624 Socromento Si Son Francisco 11 








HAWLEY & HAWLEY 
W. E. HAWLEY, Mor 
Assoyers, Chemists, Ore Buyers 
Shippers’ Representative 
?. ©. Box 1060 Deovgles, Arizonc 


MOAB DRILLING COMPANY 
Diamond Core Drilling Contractors 
“Uranium Exploration is our Business’ 
Albert Hbacek, Jr., Genero! Manager 
52 E. Centro! Street Box 387 
Phone 418) Moab, Utah 




















LEDOUX & COMPANY 
cr sts Spectroscopists Aseayers 
8b ng Represer tatives at Seaports and Refineries in 
” United tes 
ne Examination Analyses 


339 Alfred Avenee Teaneck. Sew Jersey 








R. S. McClintock 
Diamond Drill Company 
Spokane, Washington—Globe, Arizona 


Diamond Core Drill Contractors 
Manufacturer of Diamond Bits 
and drilling accessories 
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ted from 1919 until 1931, under the Victory Exploration and Mining Com- 


agership of N. H. Getchell, as the pany is reported to be' stockpiling ura SCINTILLATION COUNTERS 


I 
Betty O'Neal Mines Company The mine nium ore at Farmington, New Mexico 
' hen the price of silver prior to shipping to the AEC mill at 
he low point of 1931. Shiprock. The company holds 500 acres 
near Farmington, and reports indications 
f commercial ore over the entire prop 
erty. 


FIND URANIUM 100 TIMES EASIER 


Chapman & Wood, consulting mining 
0) oe | engineers of Albuquerque, New Mexico, 
are doing exploration and development 
work on the Davis claims northwest ot 
Prewitt and west of the Haystack Moun- 
tain Development Company's a 
McKenzie & Whittle of Dallas, Texas The deposits occur in Todilto | nesto 
have been awarded the contract to sink is at Haystack, and were loc ated wi ith 
two shafts at the National Potash Com 1 scintillometer in a surface survey 
New . ject “J _ = east of pean ‘aballo 
‘ exic ‘ m is a joint oper: ‘ 
wah 3 ne irm is a — moved its headquarters from Albuquer- 
of the Freeport Sulphur Company Truth 
: , ) que, to ruth or Consequences, New 
nd Pittsburg Consolidation Coal Com C} 1 , 
a Mexico. Guy M. 5 kley, general man- 
See Mintnc Wor.p, April 1955 . F 
OM h 1955 se 43.) ager, says that a 1 r 4 1ims east 
, a Sa f town will be core drilled. Western 
cploration Company of Albu Machinery Company of San Francis: 
is optioned l 29 uranium California, is doing 


Manganese Company has 





MODEL 111 (pictured above). . . $495.00 
1¢ , ; < + FAMOUS HALROSS MODEL 939 . . 975.00 
is southeast of Cuba, New Mexico The Reynolds Drillin pany of AIRBORNE OPTIMUM MODEL SAB-7 . 2810.00 
Desert Mining Company. The lat Abilene. Texas reported wit on: 7 : 
ow building access re ids and the I iughlin Park : ss : *eeee 
+ Se =a development work Raton, New Mexico ALL TYPES GIEGER COUNTERS 
e Claims ULTRA VIOLET LIGHTS 
—— > Lhameioal } it i SPECIAL LONG PROBE SCINTILLATION AND 
werTnationd © . ~ been formed by a grouy pr I y ti GIEGER COUNTERS FOR DRILL HOLES 
Corporation is spending approximately contracting and heav oink tad 
try in the midwest hey ha juired a 
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lease of more than 


Iphate production by 100 tons a nearly 3.000 clai ey eee ENGINEERS SYNDICATE, LTD. 
ea cla S vy Nie 
neering und construction work plan to engage in thre Bensiger ; $011 Hellyweed Bevieverd 
ving handled by Stearns-Roger Manu peratior = ae, Hellyweed 27, Callifernte 
) ‘ on il I e! 


turing Company of Denver with 7. cle. Vaden sendin “amend Olymple 2167 
kis International’s staff as project . ie te 
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$1,000,000 on an expansion program de- 
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nerships, and cory 
vapor ons dial 
MINE SUPT t. @ 
detector CEOLOISTS, (3) ining ap 
( 
JR. MINE or Met. engr. mill exp 
MINE Fimen, E. M.'s oF practical. fon 
. . GEN'L MILL Fiman, ton 
Standard Sulphur Company l CRUSHER engr. mine or mech. expd 
MAINTENANCE mill, smelter, fon 
struction should, be in { | tor y fon 
ll. It is expected t the ' Cole 
pected METAL'GISTS (2) mill and biln exp. $6-$6.600 
$ $440 


mercury | Blair is presidenroftthe new , POSITIONS OPEN 
u. $ 
4 ASST. MINE SUPT., E. Mt. fon 
MINE foremen, fon ) 
tells instantly when a hazard exists rz ee EXA S coe | wine sunvevens (2 Cole 
in plant or lab atmospheres ates ka ceeae ay 6's 
MILL FOREMEN. fon. (2) 
500,000 sulphur plant nov eT n COMBUSTION engr. mech. oF elect 
i day to the daily rate of pr METALLURGIST or chem. ener 


the total { nal METALLURGIST, research, U. § 
_ MET. ENGR. mech. or cresher exp 
t both domes to al 100 tons METALLURGIST, chem. & pyre exp 
The plant at Damor rm S REVERB. & converter f'man, fon 
i plan i im ] 
>) } 11 1 engr. crashing, Cole 
ipacity of 200 tons an i 1ons ng iabd.. U. § 


puipment recent! inst 


inother 200 tons daily to ion ENGR. mine exe. fen 
Standard Sulphur has develoy nt rig ENGR. concentrator, U. S 

: } 1.000 . L, ASST. CHIEF MECH. engr.. fon 

yes) Rees acres OF Hen PROJECT engr. metal extrusion 
me in Brazoria Cor ! ASST. electrical sept. mine, ff 

s this . whicl } ELECT oT. metal prodec’n, U. 5 
Meter is calibrated in mercury concen- . , area eee 7 a E const. mtee 
, plant ELECT “ence electronics 

trations for quick indication. The toxic Se ute nat eon tan 

limit is a full-scale reading on the high Carnotite has been discovered ( ASST. MASTER moch., fon $55 
sensitivity scale of Model 23, illus- iiles north of Lajitas in southern Bre CHEM. ences. b) research & develop't $550 $600 
trated. Wt.: 7 Ibs.; size 13° x 8%" x ster County. Texas on ground be ring ASST. CHF. chemist, analytics! lab 
4\2"’. Three models for varying ranges. to the Universal Service Mir 


Write for bibliography on the mer- ration. Samples have been sent | exp., fon 
cury vapor hazard, and literature on Dickinson Laboratories in El Pas am Accountant mine, fon 
Kruger Mercury Vapor Meters. 


I xperienced miners are being s ight 
for the Fresno mercury mine near Ter- GLENN B. WILSON 
HAROLD KRUGER lingu 4 Brew ster County T exas, where EMPLOYMENT SPECIALISTS 


current production of about one flask 

INSTRUMENTS per day is to be increased. Mercury 306 CONTINENTAL Ofl BUILDING 
nis left ; am the enine 
liners left the district when the mines DENVER 2, COLORADO 


losed after the war with a _ severe 
p in mercury, prices 
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MINING, MILLING AND OPERATING MACHINERY, EQUIPMENT AND SUPPLIES OF THE PINE TREE, JENNY LIND AND HARVARD MINES, 
CALIFORNIA 


FOR SALE BY 


PACIFIC MACHINERY & ENGINEERING CO. 


420 Market Street—PH. SUtter 1-3943—San Francisco 11, California 


Following are major items now available for prompt delivery at attractive prices: 


AIR COMPRESSORS 50 HP International Mod. PD-40 Mid. on skids proved Edison Batteries, G.E. Tungor recti- 
877 on 15 KW 3 phose Paimer Gen. Dir. Con. to Cat fier Mod. 6-115 volt AC-DC, charging rack 60 
A. 18. X.C.8. 2 stoge w/150 HP GE Diese! Mod 4400 lamp capacity, 3 MSA contro! panels, cables 
otor 
74) cv. 1. CP. Mod OCB 225 8PM 2 stage FLOTATION CELLS 
695 fr. ia xee ! HP 
mates ae oa wre 4— 2 Cell Units Fogergren 56°x56" w/7') HP BALL MILLS 


464 ww Med OCB 14°x12 motors 6'x30” Hardinge Conical Ball ili, good liners 
600 «w type XB-2 w 100 HP motor 2— 3 Cell Units Fagergren 66°x66" w/15 HP and 1 extra set NEW Mangonese Stee! liners 
387 «w ty. WBH 4001 w 75 HP motor motors : w//150 HP slipring motor, VB drive and con- 
85 cy 1.8. Imp. type XB-10 w/60 HP 2— 1 Cell Units Fogergren 44°x44" w 5S HP trol 

motor motors 7'x36" Herdinge w good liners 100 HP slipring 
285 «wv. . G.D. WBO 4008 w 50 HP motor 1— 2 Cell Pan America 48°48" w 15 HP mo- motor and contro! 
115 cv. . Semi Pertable Shramm diese! tor dual VB drive 6x4" Union tron Works good liners and 75 HP 

1— 36°36" Denver Sub A unit cell w 7') HP motor and control 

CONCENTRATING TABLES motor 


5'x4 Marcy good liners 
} Ne. 6 Wilfle 
; FRTERS MAGNETIC PULLEY 
CAPACITORS 1— 11'6"«14 Olive Acid proof 


Mod. E battery filler, etc 


w Voecuum . 
“vorapateene , equi =) end esccneutics ay we Magnetic w/2 KW 115 v., 
: .. 460 volt G.E. type CH-1-3 phose 1— 4-3 leaf Americon w/geor motor drive M.S. 80 
30 KVA 460 volt 3 phase G.E. type CH-! Vec. Eat. etc 12°x18" Dings Magnetic w'2 KW 115 v 
D.C.M.G. set. 
CLASSIFIERS HOISTS 
6'«25' Dorr Mod 62—Dupiex w/S HP motor 150 HP D.D. Mine type Herringbone geors, Post POWER Wet 
"x 8 Dorr Mod C Duplex w 3 HP motor Brakes, Depth nancy G.E meter end 1— D-7700 Caterpiliar Diese! Unit, Twin Disc 
«14 Herdinge Counter Current w/5 HP motor Mester Contre! Pancl. clutch and power take-off, 50 HP 
«16° Dorr Mod D Simplex 75 HP D.D. Ottumwa, post brokes, var. spd PUMPS 
mtr. Rev. Control Pane! 
CRUSHERS JAW 50 HP $.0. Ottumwa w/ver. spd. mir. and large stock centrifuge!, Sand and Tailings 
«36 dor Rapids w 60 HP motor VB drive controls Pumps. 
Pacific Alloy w 25 HP moter & drive 


mere Large stock AIR HOISTS, 1.8. Mod. DU-EU-HU, TRANSFORMERS 


Alloys SULLIVAN Med. F211 3— 250 KVA 12500 to 2300460 volt, GE 
form KDD 
RIFTERS, STOPERS, JACKHAMMERS HEAD FRAME *50 KVA 2200 to 480 volt, G.E. type 
stock including Or teel, Timken ond 56’ Stee! with 56” heavy duty sheaves for %” Form K 
‘ vmns, Bors, Arms ond Clamps rope 3— 25 KVA 11000 to 2300460 volt G.E. Form 
LECTRIC GENERATING PLANTS LAMPS—MINERS CAP EDISON 
i phase 220 440 volt dir. con 





4— 5 KVA 440 to 220/130 wolt G.E. type H 
54— Electric cap lomps Mod. K w/3 cell ap- Form K 








BARGAINS 


1—16" Superior McCulley Crusher with com 
plete set of spore ports. Like new 
1 


—Chaompion Jaw Crusher 
1—42° «x 42° Magnetic Cobber (Dings) 
12° = 6 Oliver FPilte 


complete with spore 
parts 


1—180 Retaery Vocuuwm Pump 
1—Bucket Elevotor complete with spare belts 
and ports 


6 Hummer Screens complete with spore ports 
Factory 1—Railrood Type Motor Cor 
and Main Office 1—Air conditioning Unit 
: 1—2263 Gal. Fresh Water Tank 
6851 E. Marginal Way 2—Synchronous Converters 
1—Ingerso!! Rand Bit Quenching Machine . _ 
Seattle 8, Wash. }—Ingersol! Rand J.M.B. Jockmi'!, complete Mine and Mill Buildings 
1—Ingersoll Rond ““J.F."" Jock furnoce 
}—Ingerso!l! Rand Automatic Bit Grinder—Direct nd Mine Rails bd Ore Cars be 
Moter Driven with many new grinding Steel Gallows Frames e Ball 


wheels 


6—ingersell Rand Jock Hommers Mills « Muck Plates e Cru- 

2—Ingersoll Rond Busters 7 

2—Ingerso!l! Rand Drifters cible Drill Steel 

2. Worthington Air Pumps 

1—500 Amp. Westinghouse A.C. Welder 

Poul F. Smith — Dry Boskets complete with Acces 

Phecnin, Asisone 1250-—New 5” Stee! Balls for Ball Mil! : 
4—103" Die. Head Frame Pulleys, comprete We offer a complete repair 

with beorings 


We alse hove a lorge assortment of gear re- service to the Mining Indus- 


ducers, electric hoists, woter pumps, compres- 


= new and rebvilt — Me ef all Pp 


GOUVERNEUR, NEW YOR work quickly and economi- 
NEW YORK 
Contracting Company | Telephone 333-334 cally. 























S. 16 Stone Spokane 15, Wash Hot Milling of All Types of 


oe ” Detachable Bits 
DIA-HARD" CORE ven sans 
BARRELS OR LEASE AND OPTION 


AND PETS Ss SOUTH 19TH AVENUE 
DIAMOND DRILLING SUPPLIES ee ae a eee eee PHOENIX ARIZONA 


Terms 


Core end Chern Drill Contractors PAUL CHRISTOPHER PHONE Alpine 8-7731 
Box 293 Battle Mountain, Nev 
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FLOTATION MACHINES 
1—New Morse eo 6 cell #7 
l—New Morse “Jetair’ 2 cell #7 
1—Fagregan Single cell 
1—6 cell 18” Stearns- mr, 
2—6 cell Denver “Sub A 21 


FILTERS 
v Drum Filter 
2° Morse Drum Filters 
disc American Filter 
disc American Filter 
M 


l—J’ x 

2—4' x 

1—6" 2 

1—6’ 3. 

1—18 orse Round Pattern Filter Press 

1—36” Merrill Triangular Filter Press 

1—12¢ Sweetiand Filter Press. 36 leaves 
BALL & ROD MILLS 

x J Marcy Ball Mill 

x J Morse Bal! Mill 

x 4 Marcy Ball Mill 

x 48° Hardinge Conical Ball Mills 

x 22° Hardinge Conical Pebble Mill 

x 8 Marcy Rod Mill 

x 9 Ruth Rod Mill 


2e2e2n+ + 


COMPRESSORS 
1—64 CFM Gardner-Denver. 4));" x 
2—88 CFM Ingersoll-Rand. 7” x 5 
1—121 CFM Gardner-Denver, 8” x 
1—173 CFM Chicago-Pneumatic, 9 
1—173 CFM Ingersoll-Rand, 9” x 8 
1—179 CFM Ingersoll-Rand. 12” x 10” 
1—213 CFM Blaisdell. 14” & 4 x ve 
1—230 CFM Gardner-Denver, 4%" x 
1—447 CFM Ingersoll-Rand. ie é 7," x 2 
—637 CFM Sullivan. 14” & 8%” x 10” 
—698 CFM Union. 16” x 12 
800 CFM Ingersoll Rand 18° & 11" x 16 
840 CFM Laidlaw. 13” x 10” 
1418 CFM Ingersoll-Rand 24” & 13” x 16” 
230 CFM Gardner-Denver Model WBQ 
driven by Buda 6 cylinder Gasoline 
engine. Skid mounted 


2900 Brighton Bivd. 


LOCOMOTIVES 

1—2-2'/, ton Whitcomb Battery. 24° gauge 

1—2', ton Jeffrey battery or trolley 
auge 

1—J3', ton Mancha battery, 24° gauge 
with 2 sets Edison batteries and charg 
ing set 

l1—4 ton Ironton battery. 36” gauge 

2—7 ton General Electric permissable bat 
tery. 36" gauge 

1—7 ton Atlas battery, 36” gauge 

3—8 ton Ironton battery. 36° gauge 

2—8 ton General Electri battery. 36 


auge 
4—10 ton Atlas battery. 36° gauge 
l1—3 ton Whitcomb gas engine 
24” gauge 

1—4\ ton Goodman trolley. 36" gauge 
1—S ton Jeffrey trolley. 36 gauge 

1—6 ton Goodman trolley, 36 gauge 
2—8 ton Goodman trolley. 36" ga 


Griven 


TUGGERS AND SLUSHERS 
Ingersoll Rand. mode! 6HC Single I 
Air Tugger 
5S H.P. Browrie. Single 


Tugger 
. s HP. Sullivan Single 
an 


Vru 


H.P. Sullivar 
Slushers 
6, H.P. Sullivan 
tric Tuggers 
S—6', H.P. Sullivan 
Electric Slushers 
1—10 H.P. Sullivan Two Dri 
Continental 4 Cy as Engine 
THICKENERS & CONDITIONERS 
1—24' diameter Dorr Lowhead Thickener 
2—10° diameter Morse Bros. Thickeners 
l—4’ x 4 ew Morse Conditioner 


SELECT YOUR EQUIPMENT NEEDS FROM THE LARGE STOCK OF DEPENDABLE RECONDITIONED MACHINERY. 


CRUSHERS 
" « 3-44" New Morse Lab Jaw 
Crushers 
6" New Morse Lab Jaw Crushers 
15” Wheeling Jaw Crusher 
1S” Farrell Jaw Crusher 
24” Rogers Jaw Crusher 
36° Universal Jaw Crusher 
x 18° Universal Jaw Crusher 
x 13° Farrell Jaw Crusher 
x 16° Hercules Jaw Crusher 
x 16° Universal #3M Jaw Crusher 
=x 36° Austin- Western Jaw Crusher 
x 48° Jetirey Flextooth Crusher 
x 18° Williams Hammermil! 
x 17° Williams Hammermil! 


| 
Le 
- 


i 
cer 
xu MRM 


ee ee et ht et et te te it ll il 


VIBRATING SCREENS 

x 36° New Universal Single Deck 

x 5° Tyler “Hummer Single Deck 
42" x 72° New Universal! Single Deck 
—42" x 72° New Universal Single Deck 
42” x 72° Jettrey-Traylor Single Deck 
42" x 88” Jefirey-Traylor Single Deck 
3 x 8 Simplicity 3 deck 
4° x 12° Symons Double Deck 
4° x 12° Tyler “Ty-Rock’ 3 Deck 


FEEDERS 
10° =x 36” Jeffrey Type 2A Vibrating 
Feeder 

x 36° Jeffrey #4 Vibrating Feeder 
30” x 42° Type FO Vibrating Feeder 
Jettrey 
3.x 5 Hardinge Volumetric Belt Feeder 
12° x & New pate Vari-Stroke’’ Ore 
Feeder 
12° New Morse Wet Reagent Feeders 
New Morse Cone Type | Reagent 
Feeder 


Serving the World's Mining Regions since 1898. 


MORSE BROS. MACHINERY COMPANY 


Denver 1, Colorado 








Geology 


of URANIUM 


Eleven scientific papers and discus- 
sions by geologists of Atomic Energy 
Commission dealing with deposits of 
Colorado Plateay appeared in the 
No. 2 issue (March-April) 


fe - e 
Price, $1.25 per copy 
Order from Economic Geol. Pub. Co 
Room 105 Nat. Resources Bidg 
Urbona, Ii! 














MILL WANTED, FLOTATION 





Have in excess hundred thousand tons 
stockpile, copper, gold. silver ores, com- 
posite 135 samples give 3.2% Cu, $3.85 
Au, $2.15 Ag per ton, ores rejects from 
sorting. Substantial 


tonnage ready for 


mining, volves 16% Cu to 18%, 0.04 
to 0.46 Au. Other similar ores available 


Write Box 2. Grants Poss, Oregon 








COAL 
PREPARATION 
ENGINEER 


KAISER STEEL CORPORATION has open 
ing for college graduate experienced in 
coal preperation or related field 

Position includes sampling, analysis and 
research Projects aft new coal preporation 
plont in conjunction with coal 
operation at Sunnyside, Utah 


mining 


Modern housing is available at reason- 
able rates. Send complete resume inciud- 
ing salary requirements to Employment 


Office 


KAISER STEEL CORPORATION 
P.O. BOX 217 
FONTANA, CALIFORNIA 





LIQUIDATION SALE 


—Hardinge Conical Ball Mill, 8 dia 
Jefirey 16 « 24 Hammer Mills 
Sweetiand Filters, 210 & 5 
Bird Contin. Centrifugal 24 
1-8 Skip Hoist, 46 TPH 


Shepord-Niles 4-ton Meonoro Crone 
“. yd. bhts 


Trough Belt Conveyors—45 85 
Pan Conveyors—36 685 150° | 
Bucket Elevators—20 to 60 


Also—Bins—Blowers—Pumps—Motors 


Our Mr. Betz on premises 
Mutual Chemica! Co. plant 


201 West Side Ave.—Jersey City, NJ 
(Phone Henderson 3.216! 


LIQUIDATION BY 
PERRY EQUIPMENT CORP. 


1429 N. 6th & Philo. 22, Po 











BUSINESS MEN’S 
CLEARING HOUSE 


601 MIDLAND SAVINGS BUILDING 
DENVER, COLORADO 


52 years of world-wide placement serv- 

ice for all classes of 

gineering, operating, etc 
men 


FILE YOUR APPLICATION WITH US 


executive, en- 
mine and mill 











MOTOR GENERATORS 
All Makes—Al!l Sizes—All Volroges 
ROTARY CONVERTERS 
All Mobes—Al!l Sizes—Al!l Voltages 
LOCOMOTIVES 
(Trolley & Bottery) 
All Metes—All Sizes—All Geuges 


Wallace E. Kirk Company 


7025 Penn Ave. (MW) Pittsburgh 6, Penne 
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Teese mucKeRs cells, size 42° x 42° « 48” each w/5 H 


lt EIMCO 102, 40, 214 drive, 
ORE MILL EQUIPMENT TUGGER & SLUSHER, ruec Aye Hydro seporctor, Western Mochinery ¢0 
« 45 


22-—-2 & 3 DRUM. 10, 15, 25 


Franklin, N. J. MODEL Ait Tyan Locauerives og AY a ee 
= 2 JAW CRUSHERS 6” Denver Simplex dicphrogm pump 
Partial Condensed Listings! 7 ais” Viseating Scactns @ = 6 slate deck Allie-Cheimens vibret 
AIR COMPRESSORS \—-2—3 DECK 4x5. 4x8 & 412 ee ee 


AIG COMPRESSORS—ELECTRIC FOR SALE BY OWNER 
Li UIDAT | (8 INGERSOLL BAND PRE 2386 esee’. 
9 2’, 1092", & 676", 2 ‘ 440 'V Flotation cell banks, Morse-Weinig type ry 





‘8 > FLOTATION MACHINES Compressors, portoble, |. ®. 210 & C. P 
& 107x132” CP, Clam ss 0 FAGREGREN 44” & 56°—12ES KRAUT 15 HP 315 
. ’ CLASSIFIERS Reducers, Pacific 5 HP G.E. motors 220- 


.) ] 7 Rake 440 volts, 3 phase, 60 cycle, vertico!l mix- 
2 i ' PM 
CLASSIFIERS Sf aerator. - F 7 mg tonk service 274 O.P 8 
oRk & , > ‘ . Reducers Potterson Unipower 220-440 
+ DORE FE : 19° — volt, 3 phese, 60 cycle explosion-proof 
OSS 5 : - T 7 motors, vertical mixing tank service lone 
’ 3 amy 5 HP 90 OP RP M—two 15 HP 37 
CONVEYORS ‘4 3 Tray Dorr, 4 Compt OPReM 
a freer mitt 
KET ' b b Wemeo Size | E M g PH Pumps, 5” Mode! ‘'C’’ Wilfley less motors 
: : <8 Bat. uo & TUBE BILLS Filters, Dorrco drum type, 12) x 10 and 
a 3 14 = 18 
2 Coolers, 5° x 45° Stearns Rogers 


For further informetion contact Mr 
Clements in core of Bosic Refractories Inc 


DARIEN, 60 E. 42nd St., N.Y., N.Y. Maple Grove, Ohic 








CRANES, HOISTS & DERRICKS 








FOR SALE 


1 Herreshof 16'—8 hearth Mercury furnace $10,000.00 
1 Allis Cholmers 6 « 15° tube mil! 1,500.00 
10 Tons 30-35 Ib. mine rail (per tor) 75.00 
Boll mill 3° x 4 O. D. (slight use) 750.00 
10 Tons 1%" rour yner drill steel with attached 
shorp B. S. bits. Per ft 0.50 
Dorr 12° Turret Bow! Classifier 2,500.00 
Hordinge Conico’ 6 Ball Mill 3,000.00 
Wilfley 14° Concentroting Table & Motor 750.00 
Productive 4 x 6 Shaking Screen & Motor 700.00 
Troylor 24. x 6 Shoking Screen & Motor 500.00 


OWNER, P. O. Box 889, Reno, Nev. 
(Phone Reno 3-5260) 


CRUSHERS, POLL 














FOR SALE 
INDUSTRIAL PLANT 


IN CENTRAL VALLEY, CALIFORNIA ON 76 ACRE LEASE 


SCREENS. VIBRATING 


STEEL STORAGE TANKS 


WIFLEY TABLES 


Deteiled inventory melied vpen Reqvest 
eer? weet IDEAL LOCATION AND FACILITIES 
L. J. LAND, INC. FOR PROCESSING, CHEMICAL, OR MANUFACTURING INDUSTRY 
Liquideters 3 MILES FROM CITY LIMITS RAILROAD SIDING WASTE DISPOSAL NATURAL GAS 
ELECTRIC POWER WATER FIREPROOF BUILDING APPROX. 11,000 SQ. FT. FLOOR SPACE 
Soles office—frenklin, N. J Address the Taylor-Knapp Co., Successors to 
ike aiemuet ssi TEEKAY MINES, INC., Box 245, Tracy, Calif. 
New York Office — 146 Grand Street OFFICE AT PLANT ON SO. JEFFERSON RD PHONE TRACY 284 
New York 13, N. Y Brokers Protected 
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NEW LIQUIDATION NOW UNDERWAY DURANGO pest bay ne Authorized ~ 
resentative seeks investment capital to 
AT THE PENN MINE 


develop 625 acres of vein tin property 


































Located 45 minutes from Sacramento at Campo Seco in Durango. Now in production. New 
California, on Highway 12, near Valley Springs capital will increase output to 350 tons 
minim pe N z rep will 
= ‘ey niet mini Othe ninimum per year fining reports will 
6’ 1 16 Bal! & 1—2-cell Denver Seb A ¢18 Fletation Wochine be sent to qualified investors. Reply to 
Barrel 18” x 24 l—3-cell Denver Sub A £18 Fictation Machine Box C.-5, Mining World, 121 Second 
" z +—4-coll Denver § A #18 Sp. Fietation Machines : 
1—Dorr Classifier, rake type. 6’ x 19°€ l—6-cell Denver Seb A #18 Sp. Fictation Machine Street, San Francisco $, California 
£—Londitioner 1—100 HP Single Dream Hoist. compicte 
1—6.P. 900 cia 1214 + Belt-Driven by 20% 1—Yeba Placer jig, 24° 1 24 
HP GE. met 7 Sand Pemps Medel K Wilfey 
1—Worthington Laidlaw tm Belt-driven by 1 i x 8 Thickener, steel! tank LEAD, SILVER, ZINC property near 
HP Westinghouse }—=2 x 8 Thickemer. wood tant aie A -s 7 » > > " 
—16 1 60 8 vey mp \ Ferd Fear-Wheel traster, treat end leader Bagdad, Arizona. Sale or lease. In 
—16 x 25 Be nvey l—Lot of Stainless steel valves and fittings quire Box E-2, Mining World, 121 
i—Jaew Cresher & «x . mn Blake Type Thousands of feet of pipe—2 4 6 < na See ° ranct . 2 i; 
2—D ardne Drift stom Thousands of feet of Electric Cable cu < (ree Sa Francisc . Cal 
— Bech t { other thems tornia 








Salesmen on Duty at All Times 


GOLD PLACER MINE 


Twe ncient Channels in 


IN STOCK IN SALT LAKE CITY 


— HP 







eS | rT He: s Pt 0 HP j ] 
: " 2 gle Orem ts. 11 H ¢ er vard. Complete data. reports, maps 
— bicker 1—600 HP single drum mine hoist 
2—40’ Thick SB00 ft. rope capacity excellent et from npetent engineers. Have 









For more complete details on any mining or milling needs, write samp! 


MACHINERY CENTER, INC. gets to over 42 pound. Quick 


ttractiy j \ 
808 Newhouse Bidg., Salt Lake City, Utoh oe 




























We Cordially Invite Your Inquiry 


, 0 GOLD-TITANIUM 58 es 
DREDGE: 10” suction with cutter head P < ; , 
regarding ovr present ovailab ty to se 4 somari res oe ; ( } 4 « . ‘ 
utomat 1g ] urds per : : ; 
your meta! ond mineral ore productions " e minis I Also dril cs 4 el « 
u nimum erms or part vat ~ 
fy ny ’ , a $45.00 gol < ' ‘ 
COSMOPOLITAN SALES COMPANY basis. A Johnston 1S. E. Lith. Port PI 
’ tor ; Ce ‘ of 
Selling Agents land, Oregon ee | , 
w. 4 Seventh Ave.. New York nN Y. | clevat aps I ale ) ease 


G.P.O 








RANII 





M CLAIMS FOR SALI 
ASI 




































FOR SALE: 500 « 1 er con ; 
CLASSIFIED SECTION ressor with 13.000 Cat Diesel Mounte ed road and power. Phone: Louis Rot 
6-wheel White Truck. | ed [ q h WAR. I Vegas, Nevada 
8 pt. type 12¢ per word. 10 pt. type sale. Box.1065. Redw . Cis Cs ’ as KA . 
18c per word. Minimum charge ch 
$4.50 
(Fer Bex numbers eddressed to EXPERIENCED MINING OPERATOR 
Mining World, add 50c) owner f Tungsten-Gold propert 
wist to contact someone who an 
Boxed ods (display) in either Market FOR SALI ‘ a , ' - 
finance, through group, promot or 
Place a Classified Sections—-$7 30 a rv aie - perat an = h ct ‘uw | 
per column inch Large group of developed lead-silver pay Seopa ss Th ape oo toe Mente 
41 v ! o nediun I prome< piv 
(See Market Place Section for lower pow ae 6 ae Ce Fe ©) $ 
contrect rates) minsng property. Open for inspection Box B-4, Mining World, 121 Secon 
: tr 1 Francisco 5, Calitornis 
Closing Dote: If proof required, 1st 119 South Knox Se iain al Street, San Franc: , Cahtornia 
of preceding month, otherwise 10th sais uu x enver, LOK 














WANTED 
Market Place 360 inches $5.50 F ~ 







er. Lease and optior “ 1). Baile 


nes $6.00 Box 209, Star, Idah« 
ree oa, 700 | wantin 


45 inches $7.50 years’ experience for mining compan; 


Comtract rotes bosed on loca! number of column mches used within one 


' 
Assayer-chemuist with several 


















yee in northwest United States. Salary open 
5 column inches equc! one poge 
Closing dote: Ist of month preceding publication Reply Box E-G, Mining World, 121 Se: 
sea and reconditioned equipment, liquidations property saics oniy 
For addit 10,000 WORLD MINING export distribution: Add 50% nd Street, San Francisco, California 
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AV AILABLI 


manage mining 


Graduate en 
property 


Andes of Southern Peru 
Latin 
Send 


operating experience 


Street, San Francisco 5, Calif 


POSITION AVAILABLI 
gineer thoroughly experienced open-cut 
mining preferably with Latin-American 


Graduate en- 


For responsible position in separation and operating background needed for prepa 


concentration of ores 
Your reply will be 
Include age, education, 
requirements 


World, 121 
California 


salary 
Mining 
Francisco §, 
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Southeast | S 
held 
experience, an 
Reply 


Second 


confidential South 
Box F.-1 


Street, Sat 121 


ration estimates later operation location 
America, salary open. Send full 
professional record, salary desired, ref 
erences. Reply Box E-4, Mining World, 
Second 
California 


Street, San Francisco §, 


OPENINGS AVAILABLE AT LONG 
ESTABLISHED MEDITERRANEAN 
COPPER PROPERTY 
ASSISTANT CONCENTRATOR 
SUPERINTENDENT 

Age limit about 45. Must be 
lurgist having operating 
aptitude and experience in laboratory researc! 
and process development. Heavy 
experience desirable. Qualified 
superintendency 


ASSISTANT MINE 
SUPERINTENDENT 
k established 


graduate meta 
experience and with 


sulphide ore 


to succeed tk 


w long copper project in 

with excellent broa 
training. Some operating ex 
erience 1 ssary Awe 30-42 tacttul 
und adaptable. Forward with initial reply com 


ete educational and 


terranean. Requires 
nining engineering 
I must he 
experience record, list of 
Age narital status 
phot yptiona 
shed 


fam beral 


! 
number and age 
Company offer 
transporta 

Excellent 


hospita 


references 
ft chi 
three contract, furr 
tion self and 
living 
facilities, school to 14 years. Non-« 
plan. Salary of 


lren 
year house, 
vacations 
imate nitions, medical and 
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MINING WORLD 











You don’t have to make complicated tests to 
check the efficiency of Joy blowers. Just com- 
pare the performance data we can quickly 
make available to you with the published per- 
formance data of conventional mine blowers. 
That will give you positive proof that the 
mechanical efficiency of Joy blowers is un- 
excelled for high or low pressure operations. 

Moreover, the pressure range in which 
AXIVANE blowers operate with unequalled 


Write for Bulletin J-607, or... 


JOY MANUFACTURING COMPANY 


Oliver Building 


Pittsburgh 22, Pa. 


in Canada: Joy Manufacturing Co. (Canada) Ltd., Galt, Ontario 


eficiency is so wide that it is totally unnec 
essary to have one type of blower for short 
lengths of tubing and another type for longer 
lengths. The Joy AXIVANE mine blower will 
operate through any length of tubing with 
high efficiency. 

Built in two sizes (3 and 5 H.P.) to handle 
most blowing jobs. For greater duties, 
AXIVANE fans from 5 to 3000 H.P. are avail 
able. @ Write for data—let us work with you 
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WILFLEY...1930 


Top photo (right) shows part of a large shipment of Wilfley Model “C” Sand Pumps ready 
for delivery to a large nickel producer. 
25 years later this same company still depends on Wilfley for low-cost pumping. Shown in 


bottom photo is part of a large shipment of Wilfley’s new Model “K” pumps on their way 
to the same customer. 


The name Wilfley means continued progress in efficient, economical pumping. Wilfley keeps 


pace with mineral production throughout the world by designing and manufacturing pumps 
that definitely deliver cost-saving performance on every application. 


Write or wire for complete details on Wilfley Pumps COMPANIONS IN ECONOMICAL OPERATION 





